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(54) METHOD OF MANUFACTURING INK JET RECORDING HEAD, INK JET RECORDING HEAD. METhS) OF 



DRIVING INK JET RECORDING HEAD, AND INK JET RECORDER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for manufacturing an 
ink jet recording head suitable for the productivity. 
SOLUTION: The method comprises a measuring process wherein a 
natural oscillation cycle of an ink pressure in a pressurizing chamber on 
the recording head after the assembling and a ranking process wherein 
the assembled recording heads are classified into a plurality of Tc ranks 
In the measuring process, an amount of ink is measured plural times by 
varying a time interval from an excitation element to an ejection 
element in an estimation signal and then the natural oscillation cycle is 
determined based on a mutual relationship between the time interval 
and the amount of ink. In the ranking process, the assembled recording 
heads are classified into a standard rank corresponding to a natural 
oscillation cycle according to the designed value, a Tcmin rank 
corresponding to a natural oscillation cycle shorten than the designed 
value or a Tcmax rank corresponding to a natual oscillation cycle longer 
than the designed value. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The nozzle train which comes to install two or more nozzle orifices successively, and the 
pressure room opened for free passage by the nozzle orifice, Have the pressure generating component 
prepared corresponding to the pressure room, and the ink of the pressure interior of a room is made to 
produce pressure fluctuation by actuation of a pressure generating component. In the manufacture 
approach of the ink jet type recording head constituted so that an ink droplet might be made to breathe 
out from a nozzle orifice The manufacture approach characterized by passing through the measurement 
process which measures the proper oscillation period of the ink pressure of the pressure interior of a 
room in the recording head after assembly, and the rank division process of classifying the recording 
head after measurement into two or more Tc ranks based on the proper oscillation period measured at 
the measurement process. 

[Claim 2] The excitation element which makes the ink of the pressure interior of a room [ process / said 
/ measurement ] excite pressure vibration of a proper oscillation period, And the amount measurement 
phase of ink which supplies the evaluation signal which contains at least the regurgitation element which 
it is generated [ element ] after an excitation element and makes an ink droplet breathe out from a 
nozzle orifice to a pressure generating component, and measures the breathed-out amount of ink, It 
consists of a 1st period judging phase of judging the proper oscillation period of the ink of the pressure 
interior of a room based on the amount of ink measured in the amount measurement phase of ink. In the 
amount measurement phase of ink The manufacture approach according to claim 1 characterized by 
changing the time interval from the excitation element in an evaluation signal to a regurgitation element, 
and judging a proper oscillation period for measurement of the amount of ink in a multiple-times deed 
and the 1st period judging phase from the correlation of the time interval from an excitation element to 
a regurgitation element, and the amount of ink. 

[Claim 3] The manufacture approach according to claim 2 characterized by the thing which include at 
least the 3rd allowed time which set up the time interval for a long time [ time interval ] rather than the 
2nd allowed time set up short and the 1 st allowed time, and for which two or more kinds are set up in 
said amount measurement phase of ink rather than the 1st allowed time and the 1st allowed time from 
which the amount of the minimum ink is obtained in the time interval from the termination of an 
excitation element to a regurgitation element when a proper oscillation period is as a design value. 
[Claim 4] The excitation element which makes the ink of the pressure interior of a room [ process / said 
/ measurement ] excite pressure vibration of a proper oscillation period, And supply the evaluation 
signal which contains at least the regurgitation element which it is generated [ element ] after this 
excitation element and makes an ink droplet breathe out from a nozzle orifice to a pressure generating 
component, and an ink droplet is made to breathe oirt It consists of an ink rate measurement phase 
which measures the rate of the breathed-out ink droplet, and a 2nd period judging phase of judging the 
proper oscillation period of the ink of the pressure interior of a room based on the ink rate measured in 
the ink rate measurement phase. In an ink rate measurement phase, the time interval from the excitation 
element in an evaluation signal to a regurgitation element is changed. Measurement of an ink droplet 
rate a multiple-times deed and the 2nd period judging phase The manufacture approach according to 
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claim 1 characterized by judging a proper oscillation period from the correlation of the time interval from 
an excitation element to a regurgitation element, and an ink droplet rate. 

[Claim 5] The manufacture approach according to claim 4 characterized by the thing which include at 
least the 3rd allowed time which set up the time interval for a long time [ time interval ] rather than the 
2nd allowed time set up short and the 1 st allowed time, and for which two or more kinds are set up in 
said ink rate measurement phase rather than the 1st allowed time and the 1st allowed time from which 
the minimum ink rate is obtained in the time interval from the termination of an excitation element to a 
regurgitation element when a proper oscillation period is as a design value. 

[Claim 6] The manufacture approach given in any of claims 2-5 characterized by setting the supply time 
amount of said excitation element below to the design value of said proper oscillation period they are. 
[Claim 7] The manufacture approach according to claim 6 characterized by setting the supply time 
amount of said excitation element or less [ of the design value of said proper oscillation period ] to 1/2. 
[Claim 8] The manufacture approach given in any of claims 1-7 characterized by constituting said Tc 
rank from a standard rank corresponding to the proper oscillation period as a design value, a Tcmin rank 
corresponding to a proper oscillation period shorter than a design value, and a Tcmax rank 
corresponding to a proper oscillation period longer than a design value they are. 
[Claim 9] The ink jet type recording head characterized by writing Tc rank which is the ink jet type 
recording head manufactured by the manufacture approach indicated by any of claims 1-8 they are, and 
was classified according to said rank division process. 

[Claim 10] The ink jet type recording head according to claim 9 characterized by writing said Tc rank by 
the 1 st mark information constituted with the notation which shows Tc rank. 

[Claim 11] The ink jet type recording head according to claim 9 characterized by what was written by 
the 2nd mark information constituted with the notation which shows two or more ****** for said nozzle 
train, and shows the combination of Tc rank of nozzle trains for said Tc rank. 

[Claim 12] The ink jet type recording head characterized by writing Tc rank which is the ink jet type 
recording head manufactured by the manufacture approach indicated by any of claims 1-8 they are, and 
was classified according to said rank division process by the encoded information in which reading 
[ means / optical reading ] is possible. 

[Claim 13] The ink jet type recording head characterized by making the rank identification information 
which is the ink jet type recording head manufactured by the manufacture approach indicated by any of 
claims 1-8 they are, is equipped with a rank identification information storage element, and shows Tc 
rank classified according to the rank division process to this rank identification information storage 
element memorize electrically. 

[Claim 14] The recording head which has the pressure generating component to which the pressure 
room which was open for free passage to the nozzle orifice, and the ink pressure of this pressure 
interior of a room are changed, It has a drive signal generation means to generate the driving signal for 
supplying a pressure generating component. It is the drive approach of the recording head in the ink jet 
type recording device operates a pressure generating component and it was made to make an ink 
droplet breathe out from a nozzle orifice by supply of a driving signal. Tc rank defined based on the 
proper oscillation period of the ink of the pressure interior of a room is given to said recording head. The 
drive approach of the ink jet type recording head which defines the controlling factor of the wave 
element which constitutes a driving signal for every recording head, and is characterized by supplying 
the driving signal by the set-up controlling factor to a pressure generating component according to 
given Tc rank. 

[Claim 15] Said wave element is the drive approach of the ink jet type recording head according to claim 
14 characterized by defining the controlling factor of an oscillating control element according to said Tc 
rank including the oscillating control element which is generated after the regurgitation element and this 
regurgitation element for making an ink droplet breathe out, and affects oscillating control of the 
meniscus after expulsion of an ink droplet. 
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[Claim 16] Said wave element is the drive approach of the ink jet type recording head according to claim 
14 or 15 characterized by setting the controlling factor of a property fluctuation element to the 
regurgitation property of an ink droplet according to said Tc rank including the property fluctuation 
element which does effect. 

[Claim 1 7] The recording head which has the pressure generating component to which the pressure 
room which was open for free passage to the nozzle orifice, and the ink pressure of this pressure 
interior of a room are changed, In the ink jet type recording device have [ recording device ] a drive 
signal generation means to generate the driving signal for supplying a pressure generating component, 
operates a pressure generating component by supply of a driving signal, and it was made to make an ink 
droplet breathe out from a nozzle orifice The ink jet type recording device characterized by establishing 
the wave control means which defines the controlling factor of the wave element which gives Tc rank 
defined based on the proper oscillation period of the ink of the pressure interior of a room to said 
recording head, and constitutes a driving signal according to this Tc rank. 

[Claim 18] It is the ink jet type recording device according to claim 17 which said driving signal has a 
driving pulse containing the oscillating control element which is generated after the regurgitation 
element and regurgitation element for making an ink droplet breathe out, and affects oscillating control 
of the meniscus after expulsion of an ink droplet, and is characterized by a wave control means defining 
the controlling factor of an oscillating control element according to Tc rank. 

[Claim 19] The 1st expansion element with which said driving pulse expands a pressure room at the rate 
of extent which does not make an ink droplet breathe out, The 1st regurgitation element which makes an 
ink droplet breathe out by shrinking rapidly the pressure room which expanded with the 1 st expansion 
element, The 1 st vibration-deadening element which controls vibration of the meniscus after expulsion 
of an ink droplet by expanding the pressure room of a contraction condition, It is constituted by the 1st 
driving pulse containing the vibration-deadening hold element which is generated between the 1 st 
regurgitation element and the 1st vibration-deadening element, and maintains the contraction condition 
of a pressure room. It is the ink jet type recording device according to claim 18 characterized by a wave 
control means defining the generating time amount of a vibration-deadening hold element according to 
Tc rank by using said oscillating control element as a vibration-deadening hold element. 
[Claim 20] The 2nd expansion element with which said driving pulse expands a pressure room rapidly so 
that it may draw a meniscus in a pressure room side greatly, The 2nd regurgitation element which makes 
a part for the core of the meniscus drawn with the 2nd expansion element by shrinking a pressure room 
breathe out as an ink droplet, Shrinking gently the pressure room after the 2nd regurgitation element 
supply are consisted of by the 2nd driving pulse containing the 2nd vibration-deadening element which 
controls vibration of the meniscus after expulsion of an ink droplet. It is the ink jet type recording device 
according to claim 18 or 19 characterized by a wave control means defining the generating time amount 
of the 2nd vibration-deadening element according to Tc rank by using said oscillating control element as 
the 2nd vibration-deadening element. 

[Claim 21] The regurgitation pulse to which said driving pulse carries out the regurgitation of the ink 
droplet, and the vibration-deadening pulse which is generated after this regurgitation pulse and controls 
vibration of the meniscus after expulsion of an ink droplet, It is constituted by the 3rd driving pulse 
which consists of the 1st pulse connection element which connects between these regurgitation pulses 
and vibration-deadening pulses. It is an ink jet type recording device given in any of claims 18-20 
characterized by a wave control means defining the generating time amount of the 1st pulse connection 
element according to Tc rank use said oscillating control element as the 1 st pulse connection element, 
and they are. 

[Claim 22] It is an ink jet type recording device given in any of claims 18-21 characterized by a wave 
control means defining the generating time amount of the 2nd pulse connection element according to Tc 
rank said driving signal has the 2nd pulse connection element which connects between the termination 
of the driving pulse of the point in 1 printing period, and the start edges of a next driving pulse while 
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having two or more driving pulses in 1 printing period, use said oscillating control element as the 2nd 
pulse connection element, and they are. 

[Claim 23] It is an ink jet type recording device given in any of claims 1 7-22 characterized by a wave 
control means defining the controlling factor of a property fluctuation element according to Tc rank said 
driving signal has a driving pulse containing the property fluctuation element which affects the 
regurgitation property of an ink droplet, and they are. 

[Claim 24] The 1 st expansion element with which said driving pulse expands a pressure room at the rate 
of extent which does not make an ink droplet breathe out, Shrinking rapidly the pressure room which 
expanded with the 1st expansion element are consisted of by the 4th driving pulse containing the 1st 
regurgitation element which makes an ink droplet breathe out. It is the ink jet type recording device 
according to claim 23 by which it is defining [ a wave control means ]-according to Tc rank-generating 
time amount of one [ at least ] element of 1st expansion element and 1st regurgitation element 
characterized by using said property fluctuation element as one [ at least ] element of the 1st expansion 
element and the 1 st regurgitation element. 

[Claim 25] The 1 st expansion element with which said driving pulse expands a pressure room at the rate 
of extent which does not make an ink droplet breathe out, Shrinking rapidly the pressure room which 
expanded with the 1st expansion element are consisted of by the 4th driving pulse containing the 1st 
regurgitation element which makes an ink droplet breathe out. It is the ink jet type recording device 
according to claim 23 by which it is defining [ a wave control means ]-according to Tc rank-the 
potential difference of one [ at least ] element of 1 st expansion element and 1 st regurgitation element 
characterized by using said property fluctuation element as one [ at least ] element of the 1st expansion 
element and the 1 st regurgitation element. 

[Claim 26] The 1 st expansion element with which said driving pulse expands a pressure room at the rate 
of extent which does not make an ink droplet breathe out, The 1st hold element holding the expansion 
condition of a pressure room of having expanded with the 1 st expansion element, Shrinking the pressure 
room of an expansion condition rapidly are consisted of by the 5th driving pulse containing the 1st 
regurgitation element which makes an ink droplet breathe out. It is the ink jet type recording device 
according to claim 23 by which it is defining [ a wave control means ]-according to Tc rank-generating 
time amount of 1st hold element characterized by using said property fluctuation element as the 1st 
hold element. 

[Claim 27] The 2nd expansion element with which said driving pulse expands a pressure room rapidly so 
that it may draw a meniscus in a pressure room side greatly, Shrinking a pressure room are consisted of 
by the 6th driving pulse containing the 2nd regurgitation element which makes a part for the core of the 
meniscus drawn with the 2nd expansion element breathe out as an ink droplet. Said property fluctuation 
element is used as one [ at least ] element of the 2nd expansion element and the 2nd regurgitation 
element. A wave control means The ink jet type recording device given in any of claims 23-26 they are 
by which it is defining-according to Tc rank-generating time amount of one [ at least ] element of 2nd 
expansion element and 2nd regurgitation element characterized. 

[Claim 28] The 2nd expansion element with which said driving pulse expands a pressure room rapidly so 
that it may draw a meniscus in a pressure room side greatly, Shrinking a pressure room are consisted of 
by the 6th driving pulse containing the 2nd regurgitation element which makes a part for the core of the 
meniscus drawn with the 2nd expansion element breathe out as an ink droplet. Said property fluctuation 
element is used as one [ at least ] element of the 2nd expansion element and the 2nd regurgitation 
element. A wave control means The ink jet type recording device given in any of claims 23-26 they are 
by which it is defining-according to Tc rank-the potential difference of one [ at least ] element of 2nd 
expansion element and 2nd regurgitation element characterized. 

[Claim 29] The 2nd expansion element with which said driving pulse expands a pressure room rapidly so 
that it may draw a meniscus in a pressure room side greatly, The 2nd hold element holding the 
expansion condition of a pressure room of having expanded with the 2nd expansion element, It has the 
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7th driving pulse containing the 2nd regurgitation element which makes a part for the core of the 
meniscus drawn with the 2nd expansion element by shrinking a pressure room breathe out as an ink 
droplet. It is an ink jet type recording device given in any of claims 23-26 by which it is defining- 
according to Tc rank-generating time amount of 2nd hold element characterized use said property 
fluctuation element as the 2nd hold element, and a wave control means is. 

[Claim 30] An ink jet type recording device given in any of claims 17-29 characterized by constituting 
said Tc rank from a standard rank corresponding to the proper oscillation period as a design value, a 
Tcmin rank corresponding to a proper oscillation period shorter than a design value, and a Tcmax rank 
corresponding to a proper oscillation period longer than a design value they are. 

[Claim 31] An ink jet type recording device given in any of claims 17-30 characterized by constituting 
from the rank identification information which shows Tc rank preparing the rank identification 
information storage element memorized electrically in said recording head, and connecting electrically a 
rank identification information storage element and a wave control means so that a wave control means 
may be made to recognize Tc rank they are. 

[Claim 32] An ink jet type recording device given in any of claims 17-30 characterized by constituting so 
that a wave control means may be made to recognize Tc rank based on the encoded information which 
prepared the rank notation member which wrote Tc rank by the encoded information which can be read 
in said recording head, and was read by the optical reading means with an optical reading means they 
are. 

[Claim 33] An ink jet type recording device given in any of claims 17-32 characterized by said pressure 
generating component being a piezoelectric transducer they are. 

[Claim 34] An ink jet type recording device given in any of 32 they are from claims 17, 18, 23, and 30 
characterized by said pressure generating component being a heater element. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention makes the ink of the pressure interior of a room produce pressure 
fluctuation by actuation of a pressure generating component, and relates to the ink jet type recording 
head constituted so that an ink droplet might be made to breathe out from a nozzle orifice, the 
manufacture approach of this recording head, the drive approach of this recording head, and the ink jet 
type recording device using this recording head. 
[0002] 

[Description of the Prior Art] There are what used the piezoelectric transducer as a pressure generating 
component, and a thing using a heater element in the ink jet type recording head used for ink jet type 
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recording apparatus, such as a printer and a plotter. 

[0003] For example, the ink pressure of the pressure interior of a room in making the elastic plate which 
divides a pressure room partially transform with a piezoelectric transducer is fluctuated, and an ink 
droplet is made to breathe out from a nozzle orifice by fluctuation of this ink pressure in the recording 
head using a piezoelectric transducer. Moreover, a heater element is arranged in a pressure room, ink is 
boiled at heating this heater element rapidly, and the pressure interior of a room is made to generate air 
bubbles in the recording head using a heater element. And the ink of the pressure interior of a room is 
pressurized, and an ink droplet is made to breathe out from a nozzle orifice with these air bubbles. That 
is, each of these recording heads is making the ink droplet breathe out by fluctuating the ink pressure of 
the pressure interior of a room. 

[0004] In this kind of recording head, pressure vibration served as if the pressure interior of a room was 
a sounding tube also for ** is excited by the ink of the pressure interior of a room with fluctuation of an 
ink pressure. For example, in the recording head using a piezoelectric transducer, the thickness and area 
of an elastic plate, the configuration of a pressure room, and pressure vibration of the proper oscillation 
period which becomes settled with the compressibility of ink are mainly excited. Moreover, in the 
recording head using a heater element, pressure vibration of the proper oscillation period which mainly 
becomes settled with the configuration of a pressure room or the compressibility of ink is excited. And 
in this kind of recording head, the regurgitation timing of an ink droplet is set up based on the proper 
oscillation period of ink, and it is constituted so that the regurgitation of an ink droplet can be performed 
efficiently. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, this kind of recording head is performing the 
very detailed processing and assembly of mum (micrometer) level. For this reason, dispersion and the 
proper oscillation period of the ink of the pressure interior of a room will also vary [ the thickness or 
area of an elastic plate, the configuration of a pressure room, the magnitude of a nozzle orifice, etc. ] for 
every recording head. Therefore, if all recording heads are driven with the driving signal of the same 
wave configuration, the regurgitation property of an ink droplet will also vary according to dispersion in a 
proper oscillation period. 

[0006] For example, if a proper oscillation period shifts from a design value (tolerance), control of 
vibration of the meniscus after expulsion of an ink droplet, i.e., the free surface of the ink exposed by 
the nozzle orifice, will become inadequate, and will not be stabilized. Moreover, it is also in that the 
external force applied to ink by actuation of a pressure generating component is negated by pressure 
vibration in ink ****. For this reason, the amount (that is, the amount of ink) of an ink droplet and the 
flying speed (that is, ink rate) of an ink droplet which are breathed out continuously will vary for every 
recording head. Consequently, the problem that the image quality of a record image will vary for every 
recording head arises. Furthermore, it will have to discard about the recording head from which the 
regurgitation property shifted [ value / design ] greatly, and the yield will fall. 

[0007] Moreover, about the recording head after assembly, the proper oscillation period of the ink of the 
pressure interior of a room is measured, and it is possible to attain equalization of image quality 
changing the wave configuration of a driving signal according to the measured proper oscillation period. 
However, if an exclusive wave is set up for every recording head, manufacture effectiveness will worsen, 
and mass production will become difficult in respect of time amount, cost, etc. 

[0008] This invention is made in view of such a situation, and aims at offering the manufacture approach 
of an ink jet type recording head of having been suitable for mass production, and an ink jet type 
recording head. Moreover, it aims at offering the drive approach of a recording head that can control 
vibration of a meniscus efficiently even if the proper oscillation period of the ink of the pressure interior 
of a room varies, and can attain rationalization of the regurgitation property of an ink droplet, and it is 
suitable also for mass production, and an ink jet type recording device. 
[0009] 
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[Means for Solving the Problem] This invention is proposed in order to attain the above-mentioned 
purpose. A thing according to claim 1 The nozzle train which comes to install two or more nozzle 
orifices successively, and the pressure room opened for free passage by the nozzle orifice, Have the 
pressure generating component prepared corresponding to the pressure room, and the ink of the 
pressure interior of a room is made to produce pressure fluctuation by actuation of a pressure 
generating component. In the manufacture approach of the ink jet type recording head constituted so 
that an ink droplet might be made to breathe out from a nozzle orifice It is the manufacture approach 
characterized by passing through the measurement process which measures the proper oscillation 
period of the ink pressure of the pressure interior of a room in the recording head after assembly, and 
the rank division process of classifying the recording head after measurement into two or more Tc ranks 
based on the proper oscillation period measured at the measurement process. 

[0010] The excitation element which makes the ink of the pressure interior of a room [ thing / according 
to claim 2 / process / said / measurement ] excite pressure vibration of a proper oscillation period, And 
the amount measurement phase of ink which supplies the evaluation signal which contains at least the 
regurgitation element which it is generated [ element ] after an excitation element and makes an ink 
droplet breathe out from a nozzle orifice to a pressure generating component, and measures the 
breathed-out amount of ink, It consists of a 1st period judging phase of judging the proper oscillation 
period of the ink of the pressure interior of a room based on the amount of ink measured in the amount 
measurement phase of ink. In the amount measurement phase of ink It is the manufacture approach 
according to claim 1 characterized by changing the time interval from the excitation element in an 
evaluation signal to a regurgitation element, and judging a proper oscillation period for measurement of 
the amount of ink in a multiple-times deed and the 1st period judging phase from the correlation of the 
time interval from an excitation element to a regurgitation element, and the amount of ink. 
[001 1] A thing according to claim 3 in said amount measurement phase of ink The 1st allowed time from 
which the amount of the minimum ink is obtained in the time interval from the termination of an 
excitation element to a regurgitation element when a proper oscillation period is as a design value, It is 
the manufacture approach according to claim 2 characterized by the thing which include at least the 3rd 
allowed time which set up the time interval for a long time [ time interval ] rather than the 2nd allowed 
time set up short and the 1st allowed time rather than the 1st allowed time, and for which two or more 
kinds are set up. 

[0012] The excitation element which makes the ink of the pressure interior of a room [ thing / according 
to claim 4 / process / said / measurement ] excite pressure vibration of a proper oscillation period, And 
supply the evaluation signal which contains at least the regurgitation element which it is generated 
[ element ] after this excitation element and makes an ink droplet breathe out from a nozzle orifice to a 
pressure generating component, and an ink droplet is made to breathe out. It consists of an ink rate 
measurement phase which measures the rate of the breathed-out ink droplet, and a 2nd period judging 
phase of judging the proper oscillation period of the ink of the pressure interior of a room based on the 
ink rate measured in the ink rate measurement phase. In an ink rate measurement phase, the time 
interval from the excitation element in an evaluation signal to a regurgitation element is changed. 
Measurement of an ink droplet rate a multiple-times deed and the 2nd period judging phase It is the 
manufacture approach according to claim 1 characterized by judging a proper oscillation period from the 
correlation of the time interval from an excitation element to a regurgitation element, and an ink droplet 
rate. 

[0013] A thing according to claim 5 in said ink rate measurement phase The 1st allowed time from which 
the minimum ink rate is obtained in the time interval from the termination of an excitation element to a 
regurgitation element when a proper oscillation period is as a design value, It is the manufacture 
approach according to claim 4 characterized by the thing which include at least the 3rd allowed time 
which set up the time interval for a long time [ time interval ] rather than the 2nd allowed time set up 
short and the 1st allowed time rather than the 1st allowed time, and for which two or more kinds are set 
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up. 

[0014] A thing according to claim 6 is the manufacture approach given in any of claims 2-5 
characterized by setting the supply time amount of said excitation element below to the design value of 
said proper oscillation period they are. 

[001 5] A thing according to claim 7 is the manufacture approach according to claim 6 characterized by 
setting the supply time amount of said excitation element or less [ of the design value of said proper 
oscillation period ] to 1/2. 

[0016] A thing according to claim 8 is the manufacture approach given in any of claims 1-7 
characterized by constituting said Tc rank from a standard rank corresponding to the proper oscillation 
period as a design value, a Tcmin rank corresponding to a proper oscillation period shorter than a design 
value, and a Tcmax rank corresponding to a proper oscillation period longer than a design value they are. 
[001 7] A thing according to claim 9 is the ink jet type recording head manufactured by the manufacture 
approach indicated by any of claims 1-8 they are, and is an Inkjet type recording head characterized by 
writing Tc rank classified according to said rank division process. 

[0018] A thing according to claim 10 is an ink jet type recording head according to claim 9 characterized 
by writing said Tc rank by the 1 st mark information constituted with the notation which shows Tc rank. 
[001 9] A thing according to claim 11 is an ink jet type recording head according to claim 9 characterized 
by what was written by the 2nd mark information constituted with the notation with which two or more 
****** are shown for said nozzle train, and it shows the combination of Tc rank of nozzle trains for said 
Tc rank. 

[0020] A thing according to claim 12 is the ink jet type recording head manufactured by the manufacture 
approach indicated by any of claims 1-8 they are, and is an ink jet type recording head characterized by 
writing Tc rank classified according to said rank division process by the encoded information in which 
reading [ means / optical reading ] is possible. 

[0021] A thing according to claim 13 is the ink jet type recording head manufactured by the manufacture 
approach indicated by any of claims 1-8 they are, and is an ink jet type recording head characterized by 
making the rank identification information which is equipped with a rank identification information 
storage element, and shows Tc rank classified according to the rank division process to this rank 
identification information storage element memorize electrically. 

[0022] The recording head which has the pressure generating component to which the pressure room 
which the thing according to claim 14 opened for free passage to the nozzle orifice, and the ink pressure 
of this pressure interior of a room are changed, It has a drive signal generation means to generate the 
driving signal for supplying a pressure generating component. It is the drive approach of the recording 
head in the ink jet type recording device operates a pressure generating component and it was made to 
make an ink droplet breathe out from a nozzle orifice by supply of a driving signal. Tc rank defined based 
on the proper oscillation period of the ink of the pressure interior of a room is given to said recording 
head. The controlling factor of the wave element which constitutes a driving signal according to given Tc 
rank is defined for every recording head, and it is the drive approach of the ink jet type recording head 
characterized by supplying the driving signal by the set-up controlling factor to a pressure generating 
component. In addition, a "controlling factor" is a variable for specifying a wave element, and generating 
time amount (that is, supply time amount to a pressure generating component), the potential difference, 
etc. of a wave element correspond. 

[0023] It is the drive approach of the ink jet type recording head according to claim 14 characterized by 
defining the controlling factor of an oscillating control element according to said Tc rank including the 
oscillating control element which a thing according to claim 15 is generated after a regurgitation element 
and this regurgitation element for said wave element to make an ink droplet breathe out, and affects 
oscillating control of the meniscus after expulsion of an ink droplet. 

[0024] It is the drive approach of the ink jet type recording head according to claim 14 or 15 
characterized by said wave element setting the controlling factor of a property fluctuation element to 
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the regurgitation property of an ink droplet according to said Tc rank including the property fluctuation 
element which does effect in a thing according to claim 1 6. In addition, "the regurgitation property of an 
ink droplet" means the regurgitation force for making the flying speed of an ink droplet, and an ink 
droplet breathe out. Therefore, a "property fluctuation element" means the wave element of the 
pressure interior of a room which carries out pressure fluctuation for the wave element which can affect 
the flying speed of an ink droplet etc. among the wave elements which constitute a driving signal, and 
the purpose which in other words makes an ink droplet breathe out. 

[0025] The recording head which has the pressure generating component to which the pressure room 
which the thing according to claim 1 7 opened for free passage to the nozzle orifice, and the ink pressure 
of this pressure interior of a room are changed, In the ink jet type recording device have [ recording 
device ] a drive signal generation means to generate the driving signal for supplying a pressure 
generating component, operates a pressure generating component by supply of a driving signal, and it 
was made to make an ink droplet breathe out from a nozzle orifice It is the ink jet type recording device 
characterized by establishing the wave control means which defines the controlling factor of the wave 
element which gives Tc rank defined based on the proper oscillation period of the ink of the pressure 
interior of a room to said recording head, and constitutes a driving signal according to this Tc rank. 
[0026] Having a driving pulse containing the oscillating control element which a thing according to claim 
18 is generated after a regurgitation element and a regurgitation element for said driving signal to make 
an ink droplet breathe out, and affects oscillating control of the meniscus after expulsion of an ink 
droplet, a wave control means is an ink jet type recording device according to claim 17 characterized by 
defining the controlling factor of an oscillating control element according to Tc rank. 
[0027] The 1st expansion element with which a thing according to claim 19 expands a pressure room at 
the rate of extent which said driving pulse does not make breathe out an ink droplet, The 1 st 
regurgitation element which makes an ink droplet breathe out by shrinking rapidly the pressure room 
which expanded with the 1st expansion element, The 1st vibration-deadening element which controls 
vibration of the meniscus after expulsion of an ink droplet by expanding the pressure room of a 
contraction condition, It is constituted by the 1st driving pulse containing the vibration-deadening hold 
element which is generated between the 1st regurgitation element and the 1st vibration-deadening 
element, and maintains the contraction condition of a pressure room. It is the ink jet type recording 
device according to claim 18 which uses said oscillating control element as a vibration-deadening hold 
element, and is characterized by a wave control means defining the generating time amount of a 
vibration-deadening hold element according to Tc rank. 

[0028] The 2nd expansion element with which a thing according to claim 20 expands a pressure room 
rapidly so that said driving pulse may draw a meniscus in a pressure room side greatly, The 2nd 
regurgitation element which makes a part for the core of the meniscus drawn with the 2nd expansion 
element by shrinking a pressure room breathe out as an ink droplet, Shrinking gently the pressure room 
after the 2nd regurgitation element supply are consisted of by the 2nd driving pulse containing the 2nd 
vibration-deadening element which controls vibration of the meniscus after expulsion of an ink droplet. It 
is the ink jet type recording device according to claim 18 or 19 which uses said oscillating control 
element as the 2nd vibration-deadening element, and is characterized by a wave control means defining 
the generating time amount of the 2nd vibration-deadening element according to Tc rank. 
[0029] The regurgitation pulse to which, as for a thing according to claim 21, said driving pulse carries 
out the regurgitation of the ink droplet, The vibration-deadening pulse which is generated after this 
regurgitation pulse and controls vibration of the meniscus after expulsion of an ink droplet, It is 
constituted by the 3rd driving pulse which consists of the 1st pulse connection element which connects 
between these regurgitation pulses and vibration-deadening pulses. It is an ink jet type recording device 
given in any of claims 18-20 which use said oscillating control element as the 1st pulse connection 
element, and are characterized by a wave control means defining the generating time amount of the 1st 
pulse connection element according to Tc rank they are. 
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[0030] A thing according to claim 22 said driving signal While having two or more driving pulses in 1 
printing period, it has the 2nd pulse connection element which connects between the termination of the 
driving pulse of the point in 1 printing period, and the start edges of a next driving pulse. It is an ink jet 
type recording device given in any of claims 18-21 which use said oscillating control element as the 2nd 
pulse connection element, and are characterized by a wave control means defining the generating time 
amount of the 2nd pulse connection element according to Tc rank they are. 

[0031] In a thing according to claim 23, said driving signal has a driving pulse containing the property 
fluctuation element which affects the regurgitation property of an ink droplet, and a wave control means 
is an ink jet type recording device given in any of claims 17-22 characterized by defining the controlling 
factor of a property fluctuation element according to Tc rank they are. 

[0032] The 1st expansion element with which a thing according to claim 24 expands a pressure room at 
the rate of extent which said driving pulse does not make breathe out an ink droplet, Shrinking rapidly 
the pressure room which expanded with the 1st expansion element are consisted of by the 4th driving 
pulse containing the 1 st regurgitation element which makes an ink droplet breathe out. Said property 
fluctuation element is used as one [ at least ] element of the 1st expansion element and the 1st 
regurgitation element. A wave control means It is the ink jet type recording device according to claim 23 
by which it is defining-according to Tc rank-generating time amount of one [ at least ] element of 1st 
expansion element and 1st regurgitation element characterized. 

[0033] The 1st expansion element with which a thing according to claim 25 expands a pressure room at 
the rate of extent which said driving pulse does not make breathe out an ink droplet, Shrinking rapidly 
the pressure room which expanded with the 1 st expansion element are consisted of by the 4th driving 
pulse containing the 1 st regurgitation element which makes an ink droplet breathe out. Using said 
property fluctuation element as one [ at least ] element of the 1st expansion element and the 1st 
regurgitation element, a wave control means is an ink jet type recording device according to claim 23 by 
which it is defining-according to Tc rank-the potential difference of one [ at least ] element of 1st 
expansion element and 1st regurgitation element characterized. 

[0034] The 1st expansion element with which a thing according to claim 26 expands a pressure room at 
the rate of extent which said driving pulse does not make breathe out an ink droplet, The 1st hold 
element holding the expansion condition of a pressure room of having expanded with the 1 st expansion 
element, Shrinking the pressure room of an expansion condition rapidly are consisted of by the 5th 
driving pulse containing the 1st regurgitation element which makes an ink droplet breathe out. Using said 
property fluctuation element as the 1st hold element, a wave control means is an ink jet type recording 
device according to claim 23 by which it is defining-according to Tc rank-generating time amount of 1st 
hold element characterized. 

[0035] The 2nd expansion element with which a thing according to claim 27 expands a pressure room 
rapidly so that said driving pulse may draw a meniscus in a pressure room side greatly, Shrinking a 
pressure room are consisted of by the 6th driving pulse containing the 2nd regurgitation element which 
makes a part for the core of the meniscus drawn with the 2nd expansion element breathe out as an ink 
droplet. Said property fluctuation element is used as one [ at least ] element of the 2nd expansion 
element and the 2nd regurgitation element. A wave control means It is the ink jet type recording device 
given in any of claims 23-26 they are by which it is defining-according to Tc rank-generating time 
amount of one [ at least ] element of 2nd expansion element and 2nd regurgitation element 
characterized. 

[0036] The 2nd expansion element with which a thing according to claim 28 expands a pressure room 
rapidly so that said driving pulse may draw a meniscus in a pressure room side greatly, Shrinking a 
pressure room are consisted of by the 6th driving pulse containing the 2nd regurgitation element which 
makes a part for the core of the meniscus drawn with the 2nd expansion element breathe out as an ink 
droplet. Said property fluctuation element is used as one [ at least ] element of the 2nd expansion 
element and the 2nd regurgitation element. A wave control means It is the ink jet type recording device 
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given in any of claims 23-26 they are by which it is defining-according to Tc rank-the potential 
difference of one [ at least ] element of 2nd expansion element and 2nd regurgitation element 
characterized. 

[0037] The 2nd expansion element with which a thing according to claim 29 expands a pressure room 
rapidly so that said driving pulse may draw a meniscus in a pressure room side greatly, The 2nd hold 
element holding the expansion condition of a pressure room of having expanded with the 2nd expansion 
element, It has the 7th driving pulse containing the 2nd regurgitation element which makes a part for the 
core of the meniscus drawn with the 2nd expansion element by shrinking a pressure room breathe out 
as an ink droplet. Using said property fluctuation element as the 2nd, hold element, a wave control 
means is an ink jet type recording device given in any of claims 23-26 they are by which it is defining- 
according to Tc rank-generating time amount of 2nd hold element characterized. 
[0038] A thing according to claim 30 is an ink jet type recording device given in any of claims 17-29 
characterized by constituting said Tc rank from a standard rank corresponding to the proper oscillation 
period as a design value, a Tcmin rank corresponding to a proper oscillation period shorter than a design 
value, and a Tcmax rank corresponding to a proper oscillation period longer than a design value they are. 
[0039] A thing according to claim 31 is an ink jet type recording device given in any of claims 1 7-30 
characterized by constituting from the rank identification information which shows Tc rank preparing the 
rank identification information storage element memorized electrically in said recording head, and 
connecting electrically a rank identification information storage element and a wave control means so 
that a wave control means may be made to recognize Tc rank they are. 

[0040] A thing according to claim 32 is an ink jet type recording device given in any of claims 1 7-30 
characterized by constituting so that a wave control means may be made to recognize Tc rank based on 
the encoded information which prepared the rank notation member which wrote Tc rank by the encoded 
information which can be read in said recording head, and was read by the optical reading means with an 
optical reading means they are. 

[0041] A thing according to claim 33 is an ink jet type recording device given in any of claims 1 7-32 
characterized by said pressure generating component being a piezoelectric transducer they are. 
[0042] A thing according to claim 34 is an ink jet type recording device given in any of 32 they are from 
claims 17, 18, 23, and 30 characterized by said pressure generating component being a heater element. 
[0043] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on 
a drawing. First, the structure of an ink jet type record head (henceforth a recording head) is explained. 
As shown in drawing 1 , the illustrated recording head 1 is equipped with the case 6 which can contain 
two or more piezoelectric transducer 2 — , a stationary plate 3 and the vibrator unit 5 which carried out 
unitization of the flexible cable 4 grade, and this vibrator unit 5, and the passage unit 7 joined to the 
apical surface of a case 6. 

[0044] Both the cases 6 are the letter members of a block made of synthetic resin in which the receipt 
hollow part 8 which a tip and the back end opened wide was formed, and receipt immobilization of the 
vibrator unit 5 is carried out into the receipt hollow part 8. This vibrator unit 5 was contained in the 
condition of having made tip side opening of the receipt hollow part 8 facing the apical surface of a 
piezoelectric transducer 2, and is pasted up on the internal surface to which a stationary plate 3 divides 
the receipt hollow part 8. 

[0045] A piezoelectric transducer 2 is a kind of an electric machine sensing element, and is making the 
lengthwise direction the shape of a long and slender ctenidium. It is carved into very thin width of face 
of 30 micrometers - about 100 micrometers with this operation gestalt. and this piezoelectric 
transducer 2 is a piezoelectric transducer of the laminating mold constituted by carrying out the 
laminating of a piezo electric crystal 10 and the internal electrode 11 by turns, and can be expanded and 
contracted in the lengthwise direction which intersects perpendicularly in the direction of electric field - 
- in other words, it is the piezoelectric transducer of the transversal-effect (d31 effectiveness) mold 
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which can vibrate to the longitudinal direction of a component. 

[0046] A part for a end face flank is joined on the stationary plate 3, and each piezoelectric transducer 
2 — is attached in the state of the cantilever which made the free edge of a piezoelectric transducer 2 
project outside the edge of a stationary plate 3. And each piezoelectric transducer 2 — Contact 
immobilization of the apical surface is carried out at the pars insularis 12 (island section) of the passage 
unit 7, respectively. Moreover, the flexible cable 4 is the end face section side face of the vibrator used 
as the opposite side in a stationary plate 3 f and is electrically connected with each piezoelectric 
transducer 2 — . 

[0047] The passage unit 7 consists of arranging a nozzle plate 14 on one front face of the passage 
formation substrate 13 on both sides of the passage formation substrate 13 in between, arranging an 
elastic plate 15 on the front face of another side which serves as the opposite side in a nozzle plate 14, 
and carrying out a laminating, as shown in drawing 2 . 

[0048] A nozzle plate 14 is a thin plate made from stainless steel which established two or more nozzle 
orifice 16 — in the pitch corresponding to a dot formation consistency to seriate. 96 nozzle orifice 16 - 
- is established in the pitch of 180dpi, and these nozzle orifice 16 — constitutes a nozzle train from this 
operation gestalt. And this nozzle train is made to correspond to the class (for example, color) of ink in 
which the regurgitation is possible, and two or more trains formation is carried out. 
[0049] The passage formation substrate 13 is the tabular member in which the hollow part used as the 
ink feed hopper 18 and the common ink room 19 was formed while forming two or more hollow parts 
which are made to correspond to each nozzle orifice 16 — of a nozzle plate 1 4, and serve as the 
pressure room 1 7 in the condition of having divided by the septum. This passage formation substrate 1 3 
is produced by carrying out etching processing of the silicon wafer. The pressure room 1 7 is ** long and 
slender in the direction which intersects perpendicularly to the successive installation direction (the 
direction of a nozzle train) of a nozzle orifice 1 6, and consists of flat alcoves divided in the weir section 
20. And the ink feed hopper 1 8 is formed in the form of a narrow segment with the narrow depth of this 
weir section 20. Moreover, it is made to penetrate in the direction of board thickness in the location 
most distant from the common ink room 19 in the pressure room 17, and the nozzle free passage 
opening 21 which opens a nozzle orifice 16 and the pressure room 17 for free passage is formed in it. 
[0050] An elastic plate 15 is the dual structure which carried out the lamination of the resin films 23, 
such as PPS (polyphenylene sulfide), on the stainless steel plate 22. Moreover, this elastic plate 15 
serves as the diaphram section which closes one effective area of the pressure room 1 7, and the 
compliance section which closes one effective area of the common ink room 19. And etching processing 
of the stainless steel plate 22 of the part which functions as the diaphram section, i.e., the part 
corresponding to the pressure room 1 7, is carried out annularly, and the pars insularis 1 2 is formed. 
Moreover, the stainless steel plate 22 of the part which functions as the compliance section, i.e., the 
part corresponding to the common ink room 19, is removed by etching processing, and it is made only 
the resin film 23. 

[0051] In the recording head 1 which has the above-mentioned configuration, the pars insularis 12 is 
pressed by discharging and making a vibrator longitudinal direction elongate a piezoelectric transducer 2 
at a nozzle plate 14 side. By this press, the resin film 23 which constitutes the diaphram section 
deforms, and the pressure room 1 7 contracts. Moreover, if a piezoelectric transducer 2 is charged and a 
vibrator longitudinal direction is shrunk, the pressure room 17 will expand with the elasticity of the resin 
film 23. And since an internal ink pressure is changed by expansion and contraction of the pressure 
room 17, an ink droplet can be made to breathe out from a nozzle orifice 16 by controlling expansion and 
contraction of this pressure room 1 7. 

[0052] Next, the manufacture approach of this recording head 1 is explained. This recording head 1 like 
the erector who assembles each component part (for example, the vibrator unit 5, a case 6, the passage 
unit 7) The measurement process which measures the proper oscillation period Tc of the ink pressure in 
the pressure room 17 which originates in assembly precision, the dimensional accuracy of components, 
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etc., and varies about the recording head 1 after assembly, It is manufactured by passing through the 
rank division process which carries out the rank division of the recording head 1 after measurement in 
order based on the proper oscillation period Tc obtained at the measurement process. 
[0053] With this operation gestalt, the recording head 1 produced at the measurement process 
measures whether it has the proper oscillation period Tc longer than a design value for whether it has 
the proper oscillation period Tc shorter than a design value for whether it has the proper oscillation 
period Tc as a design value (median). Moreover, based on the viewpoint [ be / the proper oscillation 
period Tc / as a design value ] whether to be longer than what is shorter than a design value, and a 
design value, a recording head 1 is classified into Tc rank of a three-stage according to a rank division 
process. 

[0054] Hereafter, each process is explained. 

[0055] Like the above-mentioned erector, the passage unit 7 is produced first. That is, the laminating of 
a nozzle plate 14, the passage formation substrate 13, and the elastic plate 15 is carried out, and it 
unifies. Then, a case 6 is joined to the front face by the side of the elastic plate 1 5 of the passage unit 7. 
This junction is performed using adhesives. If the passage unit 7 and a case 6 are joined, the vibrator 
unit 5 produced separately will be contained in the receipt hollow part 8 of a case 6, and it will paste up. 
That is, it is made to move in support of the vibrator unit 5 with a fixture, and inserts into the receipt 
hollow part 8. And the apical surface of a piezoelectric transducer 2 is positioned in the condition of 
having made the pars insularis 12 of an elastic plate 15 contacting. If it positions, adhesives will be 
poured in between the tooth back of a stationary plate 3, and the wall of a case 6 in the state of this 
positioning, and the vibrator unit 5 will be pasted up. 

[0056] A measurement process is performed using the evaluation pulse generating circuit 30 which is a 
kind of an evaluation signal generation means, and the electronic balance 31 which is a kind of the 
amount measurement means of ink, as shown in drawing 3 . The evaluation pulse generating circuit 30 
and a recording head 1 are connected electrically, the evaluation pulse TP 1 (a kind of an evaluation 
signal) which the evaluation pulse generating circuit 30 generated is supplied to a piezoelectric 
transducer 2, and an ink droplet is made to breathe out from a recording head 1 with this operation 
gestalt. And the weight of the breathed-out ink droplet is measured with the electronic balance 31 (the 
amount measurement phase of ink), and the proper oscillation period Tc of the ink in the pressure room 
17 is judged based on the measured ink weight (the 1st period judging phase). 

[0057] The evaluation pulse generating circuit 30 generates the evaluation pulse TP 1 shown in drawing 
4 . The excitation element P1 with which this evaluation pulse TP 1 raises potential with fixed inclination 
from the middle potential Vm as a reference potential to the maximum potential Vh, The 1st hold 
element P2 which is generated following the excitation element P1 and maintains the maximum potential 
Vh, The regurgitation element P3 which it is generated [ element ] following the 1st hold element P2, 
drops potential with fixed inclination from the maximum potential Vh to the minimum potential VL, and 
makes an ink droplet by this breathe out from a nozzle orifice 16, It consists of vibration-deadening 
elements P5 which raise potential with fixed inclination from the minimum potential VL to the 2nd hold 
element P4 which is generated following the regurgitation element P3 and maintains the minimum 
potential VL, and the middle potential Vm. 

[0058] The excitation element P1 is an element which makes the ink in the pressure room 17 excite 
pressure vibration. If the excitation element P1 will be supplied and the maximum potential Vh will be 
maintained if this excitation element P1 is supplied to a piezoelectric transducer 2 that is, the ink 
pressure in the pressure room 17 will be changed as shown in drawing 5 . That is, the pressure room 17 
expands by supply of the excitation element PI, and an ink pressure becomes lower than a steady state. 
Then, according to counteraction of the resin film 23 which constitutes the diaphram section etc., an ink 
pressure becomes higher than a steady state, and an ink pressure becomes lower than a steady state 
after that. That is, pressure vibration of the above-mentioned proper oscillation period Tc is excited by 
supply of this excitation element P1 by the ink in the pressure room 17. 
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[0059] The generating time amount Pwc1 of this excitation element PI, i.e., the supply time amount to a 
piezoelectric transducer 2, is set as the time amount which may excite pressure vibration of the proper 
oscillation period Tc. And if pressure vibration is carried out from the purpose of making it excite 
efficiently, as for this time amount Pwd, it is desirable to be set below to the design value of the proper 
oscillation period Tc of the ink in the pressure room 17, and it is more desirable to be set or less [ of a 
design value ] to 1/2. 

[0060] The regurgitation element P3 is an element which ink is pressurized [ element ] by shrinking the 
pressure room 17, and makes an ink droplet breathe out from a nozzle orifice 16. The generating time 
amount Pwd1 of this regurgitation element P3 is set as the time amount from which a pressure required 
in order to make an ink droplet breathe out is obtained. This time amount Pwd1 is preferably set or less 
[ of the design value of the proper oscillation period Tc ] to 1/2. 

[0061] In other words, the 1st hold element P2 is the supply initiation timing of the regurgitation element 
P3, and an element which specifies the time interval from the termination of the excitation element P1 
to the start edge of the regurgitation element P3. And in the amount measurement phase of ink, two or 
more kinds of generating time amount Pwh1 is set up. That is, two or more kinds of evaluation pulses TP 
1 from which the generating time amount Pwh1 of the 1st hold element P2 differs are used, and 
measurement of the amount of ink is performed two or more times. 

[0062] With this operation gestalt, the amount of ink is measured 3 times using the 1st evaluation pulse 
which set the generating time amount Pwh1 as the 1st allowed time used as criteria, the 2nd evaluation 
pulse which set the generating time amount Pwh1 as the 2nd allowed time shorter than the 1st allowed 
time, and the 3rd evaluation pulse which set the generating time amount Pwh1 as the 3rd allowed time 
longer than the 1st allowed time. 

[0063] Here, the 1 st above-mentioned allowed time is set as the time amount whose amount of 
regurgitation ink decreases most, when the recording head 1 after an assembly has the proper 
oscillation period Tc as a design value. For example, the 1 st allowed time is set as the time amount by 
which the sum with the generating time amount Pwd of the excitation element P1 goes into **10% in 
the design value of the proper oscillation period Tc of within the limits, moreover, the 2nd allowed time - 
- the 1st allowed time — predetermined time — it is set as short time amount — having — the 3rd 
allowed time — the 1st allowed time — predetermined time — it is set as long time amount. 
[0064] When it explains concretely, and the design value of the proper oscillation period Tc is about 8.4 
microseconds (microsecond) and the generating time amount Pwd of the excitation element P1 is 4.2 
microseconds As shown in drawing 6 , the 1 st allowed time (M) is set to 4.2 microseconds, the 2nd 
allowed time (S) is set to 3.4 microseconds, 0.8 microseconds shorter than the 1st allowed time, and the 
3rd allowed time (L) is set to 5.0 microseconds, 0.8 microseconds longer than the 1st allowed time. 
[0065] And in the amount measurement phase of ink, three kinds of evaluation pulses TP 1 defined like 
the above are supplied to a piezoelectric transducer 2. If such an evaluation pulse TP 1 is supplied to a 
piezoelectric transducer 2, the pressure room 17 will expand with supply of the excitation element PI, 
and pressure vibration will be excited by the ink in the pressure room 1 7. Then, the expansion condition 
of the pressure room 17 is maintained [ the supply time amount of the 1st hold element P2 ], the 
pressure room 17 contracts with supply of the regurgitation element P3, and an ink droplet is breathed 
out from a nozzle orifice 1 6. Uptake of this breathed-out ink droplet is carried out, and the amount of 
uptake for every evaluation pulse TP (that is, uptake weight) is measured using the electronic balance 
31. In addition, since the correspondence to precision or automation was easy for measurement of the 
amount of ink, the electronic balance 31 was used, but if the amount of ink can be measured, a 
measurement means will not be limited to the electronic balance 31. 

[0066] In this amount measurement phase of ink, the discharge quantity of an ink droplet is different for 
every evaluation pulse TP. For example, if the 1st evaluation pulse is used when the recording head 1 
after an assembly has the proper oscillation period Tc as a design value, the regurgitation element P3 
will be supplied into drawing 5 to the timing shown with Sign M. In this case, since the welding pressure 
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of the ink by the regurgitation element P3 is offset by pressure vibration of the ink excited with the 
excitation element P1, the discharge quantity of an ink droplet decreases most. Moreover, if the 2nd 
evaluation pulse is used, the regurgitation element P3 will be supplied into drawing 5 to the timing shown 
with Sign S, and if the 3rd evaluation pulse is used, the regurgitation element P3 will be supplied into 
drawing 5 to the timing shown with Sign L Since ink can be pressurized more efficiently than the case 
where the 1st evaluation pulse is used in these cases, the amount of ink increases rather than the 1st 
evaluation pulse. 

[0067] Moreover, when it has the proper oscillation period Tc with the recording head 1 shorter than a 
design value after an assembly, as a broken line shows in drawing 5 R> 5, as for the supply time amount 
of the 1st hold element P2 with which the amount of regurgitation ink serves as the minimum, the 
proper oscillation period Tc becomes shorter than the recording head 1 as a design value. For this 
reason, about the amount of ink, the case where the 2nd evaluation pulse is used decreases most, the 
case where the 1 st evaluation pulse is used decreases in the 2nd, and the case where the 3rd 
evaluation pulse is used increases most. 

[0068] When it has the proper oscillation period Tc with the recording head 1 longer than a design value 
after an assembly on the contrary, as an alternate long and short dash line shows in drawing 5 , as for 
the supply time amount of the 1st hold element P2 with which the amount of regurgitation ink serves as 
the minimum, the proper oscillation period Tc becomes longer than the recording head 1 as a design 
value. For this reason, about the amount of ink, the case where the 2nd evaluation pulse is used 
increases most, the case where the 1st evaluation pulse is used increases in the 2nd, and the case 
where the 3rd evaluation pulse is used decreases most. 

[0069] And in the 1st period judging phase, the proper oscillation period of the ink pressure in the 
pressure room 17 is judged based on the amount of ink for every evaluation pulse TP. For example, the 
amount Iw1 of ink corresponding to [ as shown in drawing 6 ] the 1st evaluation pulse (1= 4.2 
microseconds of Pwh(s)), By measuring the amount Iw2 of ink corresponding to the 2nd evaluation pulse 
(1 = 3.4 microseconds of Pwh(s)), and the amount Iw3 of ink corresponding to the 3rd evaluation pulse 
(1= 5.0 microseconds of Pwh(s)) That is, the proper oscillation period Tc is judged from the correlation 
of the time interval from the excitation element P1 to the regurgitation element P3, and the amount of 
ink. 

[0070] That is, when these amounts Iw1, Iw2, and Iw3 of ink are measured, there are few amounts Iw1 of 
ink, and as described above (when the segment of a round mark shows to drawing 6 ), in the case of the 
recording head 1 in which the amounts Iw2 and Iw3 of ink have larger relation than the amount Iw1 of ink, 
it judges with the proper oscillation period Tc of the recording head 1 after assembly being as a design 
value. Furthermore, with this operation gestalt, the recording head 1 with more amounts Iw3 of ink on 
which the amounts Iw1 and Iw2 of ink spread abbreviation etc. than the amount Iw1 of ink, and the 
recording head 1 with more amounts Iw2 of ink on which the amounts Iw1 and Iw3 of ink spread 
abbreviation etc. than the amount Iw1 of ink are also judged with the proper oscillation period Tc being 
as a design value. 

[0071] Moreover, there are few amounts Iw2 of ink, and the 2nd has few amounts Iw1 of ink, and in the 
case of the recording head 1 in which the amount Iw3 of ink has the largest relation, it judges with the 
proper oscillation period Tc of the recording head 1 after assembly being shorter than a design value 
(when the segment of the square mark shows to drawing 6 ). 

[0072] Moreover, there are most amounts Iw2 of ink, and the 2nd has many amounts Iw1 of ink, and in 
the case of the recording head 1 in which the amount Iw3 of ink has the fewest relation, it judges with 
the proper oscillation period Tc of the recording head 1 after assembly being longer than a design value 
(when the segment of x mark shows to drawing 6 ). 

[0073] In addition, when patterns other than the above are obtained, it treats as an error, and it 
processes urging remeasurement etc. 

[0074] Thus, since the ink droplet was made to breathe out with this operation gestalt using three kinds 
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of evaluation pulses TP 1 which changed the time interval from the excitation element P1 to the 
regurgitation element P3 and the proper oscillation period Tc is judged from each evaluation pulse TP 1 
and the correlation of the amounts IwHw3 of ink, a judgment is simple and the correspondence to 
automation of measurement is also easy a judgment. 

[0075] Based on the judgment result in the 1st period judging phase in a measurement process, a 
recording head 1 is classified into Tc rank of a three-stage according to a rank division process. That is, 
as shown in drawing 7 , when the proper oscillation period Tc is as a design value, it classifies into a 
standard (def) rank and Tc rank ID=0 is given. Moreover, when the proper oscillation period Tc is shorter 
than a design value, it classifies into a Tcmin rank and Tc rank ID=1 is given, and when the proper 
oscillation period Tc is longer than a design value, it classifies into a Tcmax rank, and Tc rank ID=2 are 
given. 

[0076] And since the design value of the proper oscillation period Tc is about 8.4 microseconds, as 
shown in drawing 8 , the recording head 1 whose proper oscillation period Tc of the ink in the pressure 
room 17 is 9.2 or less microseconds 7.6 microseconds or more is classified into a standard rank 
according to this operation gestalt, the recording head 1 for less than 7.6 microseconds is classified into 
a Tcmin rank according to it for the proper oscillation period Tc, and the recording head 1 with the 
larger proper oscillation period Tc than 9.2 microseconds is classified into a Tcmax rank according to it. 
[0077] Thus, the standard rank whose proper oscillation period Tc is as a design value as a Tc rank by 
the manufacture approach of this operation gestalt, Since a Tcmin rank with the proper oscillation 
period Tc shorter than a design value and a Tcmax rank with the proper oscillation period Tc longer than 
a design value are set up and the recording head 1 after assembly was classified into these three Tc 
ranks The drive wave for record can be set up for every Tc rank, and equalization of image quality is 
easy so that it may mention later, moreover, the judgment of the proper oscillation period Tc — being 
related — the correlation of the time interval from the excitation element P1 to the regurgitation 
element P3, and the amount of regurgitation ink — since it is carrying out, it is simple and the 
correspondence to automation of measurement is also easy. For this reason, the classification of a 
recording head 1 can be performed without dropping manufacture effectiveness, and it is suitable for 
mass production. 

[0078] By the way, although ink weight was measured using the evaluation pulse generating circuit 30 
and the electronic balance 31 and the proper oscillation period Tc of the ink in the pressure room 17 
was judged at the above-mentioned measurement process based on this ink weight, measurement of the 
proper oscillation period Tc is not limited to this approach. For example, the volume of an ink droplet is 
measured and you may make it judge the proper oscillation period Tc of the ink in the pressure room 17 
from the measured volume. What is necessary is in short, just to judge the proper oscillation period Tc 
based on the amount of the breathed-out ink. 

[0079] Moreover, you may constitute from an ink rate measurement phase which measures the flying 
speed of the ink droplet breathed out in the above-mentioned measurement process, and a 2nd period 
judging phase of judging the proper oscillation period Tc based on the measured flying speed. 
[0080] That is, when the above-mentioned evaluation pulse TP 1 is used, in proportion to the amount of 
an ink droplet, the flying speed of an ink droplet also changes by changing the supply time amount of the 
1st hold element P2. By the supply time amount from which the amount of ink serves as the minimum, 
the flying speed of an ink droplet becomes the slowest, and specifically, a flying speed rises, so that the 
amount of ink increases. Therefore, in an ink rate measurement phase, the proper oscillation period Tc 
can be measured by changing the time interval Pwh1 from the termination of the excitation element P1 
in an evaluation signal to the start edge of the regurgitation element P3, and judging the correlation of 
the time interval from the excitation element P1 to the regurgitation element P3, and an ink droplet rate 
for measurement of an ink droplet rate in a multiple-times deed and the 2nd period judging phase. 
[0081] And also in this case, the time interval Pwh1 from the excitation element P1 in the evaluation 
pulse TP 1 to the regurgitation element P3 can be set as the 1 st allowed time, the 2nd allowed time, and 
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the 3rd allowed time, and the proper oscillation period Tc can be measured simple by measuring an ink 
droplet rate 3 times. 

[0082] In addition, as a rate measuring device which measures the flying speed of an ink droplet, as long 
as it can measure a flying speed, you may be what kind of configuration, for example, a time check have 
the timer which clocks elapsed time until it crosses a beam of light from the time of an ink droplet being 
breathed out based on the detecting signal from the beam-ofHight developmental mechanics which 
generates the beam of light (for example, laser beam) which intersects the flight locus of an ink droplet 
as a rate measuring device, the light-receiving device which receives this beam of light, and a light- 
receiving device, and according to a timer — what asks for the flying speed of an ink droplet based on 
information is used suitably. 

[0083] Moreover, although measurement of the amount of ink and measurement of an ink rate were 
performed 3 times with the above-mentioned operation gestalt using the 1st evaluation pulse, the 2nd 
evaluation pulse, and three kinds of evaluation pulses TP 1 that consist of the 3rd evaluation pulses, it is 
not limited to this approach. For example, the 4th evaluation pulse with the time interval shorter than 
the 2nd evaluation pulse from the excitation element P1 to the regurgitation element P3 and the 5th 
evaluation pulse with the time interval longer than the 3rd evaluation pulse from the excitation element 
P1 to the regurgitation element P3 are added further, it measures 5 times using five kinds of evaluation 
pulses TP 1, and you may make it ask for the proper oscillation period Tc relatively from the 
measurement result. It measures twice using two kinds of evaluation pulses TP 1 , and you may make it 
similarly ask for the proper oscillation period Tc relatively from the measurement result. 
[0084] and when it measures 3 times or more using three or more kinds of evaluation pulses TP 1, the 
target recording head 1 has the proper oscillation period Tc as a design value, and has the proper 
oscillation period Tc shorter than a design value — or it can grasp more clearly whether it has the 
proper oscillation period Tc longer than a design value. 

[0085] Moreover, although the above-mentioned operation gestalt explained the case of the recording 
head 1 which used the piezoelectric transducer 2 in longitudinal-oscillation mode as a pressure 
generating component, this invention is applicable also to the recording head which used the 
piezoelectric transducer in flexurally oscillating mode, and the piezoelectric transducer in transverse- 
oscillation mode. 

[0086] Moreover, a pressure generating component may not be limited to a piezoelectric transducer, and 
may be magnetostrictor and a heater element. Hereafter, the example which applied this invention to the 
recording head using a heater element is explained. 

[0087] First, with reference to drawing 1 1 , the configuration of a recording head 70 is explained from 
drawing 9 . The illustrated recording head 70 consists of a tabular **** formation member 73 which 
forms base Itabe 72 who constitutes some septa of the common ink room 71, and the weir section for 
securing the depth of the common ink room 71, a passage formation substrate 76 which prepared the 
hollow part used as the pressure room 74 or the ink feed hopper 75, and a nozzle plate 78 which 
established two or more nozzle orifices 77 to seriate. And this recording head 70 is produced by joining 
the **** formation member 73 on base Itabe 72, joining the passage formation substrate 76 to the front 
face of the **** formation member 73 of the opposite side in base Itabe 72, and joining a nozzle plate 
78 to the front face of the passage formation substrate 76 of the opposite side in the **** formation 
member 73. 

[0088] By this recording head 70, between the common ink room 71 and the pressure rooms 74 is 
opened for free passage by the constriction-like ink feed hopper 75. Moreover, the pressure room 74 is 
produced by the abbreviation rectangle-like hollow part, and the nozzle orifice 77 is opening it for free 
passage in this pressure room 74. This nozzle orifice 77 is formed in the abbreviation taper configuration 
whose diameter was expanded towards the pressure room 74 side, and the opening area by the side of 
the pressure room 74 is widely formed in extent which can cover opening of the pressure room 74. 
[0089] And in this recording head 70, only the number corresponding to a nozzle orifice 77 in the ink 
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passage which is open for free passage from the common ink room 71 to a nozzle orifice 77 through the 
ink feed hopper 75 and the pressure room 74 is formed. Moreover, the heater element 79 which is a kind 
of a pressure generating component is formed in the internal surface of the pressure room 74 which 
counters a nozzle orifice 77. 

[0090] In making an ink droplet breathe out by this recording head 70, as shown in drawing 12 , the ink 
on a heater element 79 is boiled at making a heater element 79 generate heat rapidly from a steady 
state, and it generates air bubbles 80 in the pressure room 74. That is, a heater element 79 is made into 
the non-febrile state in the steady state shown in drawing 1 2 (a). In this steady state, since air bubbles 
are not generated on a heater element 79, an ink droplet is not breathed out. And if a heater element 79 
is made to generate heat from this steady state, as shown in drawing 12 (b), the ink on a heater element 
79 will boil, air bubbles 80 will be generated, it will expand quickly, and the ink in the pressure room 74 
will be pressurized. Consequently, the ink extruded from the nozzle orifice 77 serves as an ink droplet, 
and flies. 

[0091] in order to measure the proper oscillation period Tc of the ink pressure in the pressure room 74 
about the recording head 70 of such a configuration, the evaluation driving signal TD (a kind of the 
evaluation signal of this invention) shown in drawing 13 is generated from an evaluation signal generating 
circuit (a kind of the evaluation signal generation means of this invention — not shown.), a recording 
head 70 is supplied, and an ink droplet is made to breathe out 

[0092] This evaluation driving signal TD includes the regurgitation pulse TP 3 containing the 
regurgitation element P12 which it is generated [ element ] after the excitation pulse TP 2 containing 
the excitation element P1 1 which makes the ink in the pressure room 74 excite pressure vibration of the 
proper oscillation period Tc, and this excitation pulse TP 2, and makes an ink droplet breathe out from a 
nozzle orifice 77. And the amount of ink changes by changing the time interval disw from the excitation 
element P1 1 to the regurgitation element P12 by this evaluation signal as well as the above-mentioned 
operation gestalt. Therefore, the time interval disw from the excitation element P1 1 in an evaluation 
signal to the regurgitation element P12 can be changed, and the proper oscillation period Tc can be 
measured for measurement of the amount of ink from a correlation with a multiple-times deed, a time 
interval disw and the amount of ink, or a flying speed. 

[0093] And based on the measured proper oscillation period Tc, by classifying the recording head 70 
after assembly into two or more Tc ranks, the driving signal COM for record can be set up for every Tc 
rank, and image quality can be easily equalized so that it may mention later. Moreover, since an activity 
is also simple, a recording head 70 can be classified without dropping manufacture effectiveness, and it 
is suitable for mass production. 

[0094] And Tc rank is written by the recording head 1 (70) classified for every Tc rank. The notation of 
this Tc rank is performed by the rank notation member 32 as shown in drawing 14 . As this rank notation 
member 32, the seal member and the plate member in which the glue line was formed at the rear face 
are used suitably. Moreover, as rank notation information given to the rank notation member 32, the 
encoded information which can be read can constitute optically with the mark information constituted 
with notations, such as an alphabetic character, a figure, and a graphic form, and a scanner. 
[0095] And as the above-mentioned mark information, the notation (equivalent to the 1st mark 
information of this invention) which shows Tc rank can be used. For example, the Tc rank ID of a 
standard rank can use "0", "1", and "2" as mark information, when the Tc rank ID of "0" and a Tcmin 
rank is [ the Tc rank ID of "1" and a Tcmax rank ] "2." Similarly, the alphabet can also be used. 
[0096] Moreover, the notation (equivalent to the 2nd mark information of this invention) which shows 
the combination of Tc rank of nozzle trains for the above-mentioned nozzle train by two or more trains 
preparation ************ 1 can also be used. For example, in the recording head 1 according to which 
2 train preparation and each nozzle triain were classified into three ranks (a criterion, Tcmin, Tcmax) in 
the nozzle train, mark information can be set up as follows. That is, when both the 1st nozzle train and 
the 2nd nozzle train are standard ranks, "A" is used as mark information. Moreover, the 1 st nozzle train 
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is a standard rank, and when the 2nd nozzle train is a Tcmin rank, "B" is used as mark information. 
Furthermore, the 1 st nozzle train is a standard rank, and when the 2nd nozzle train is a Tcmax rank, "C" 
is used as mark information. Mark information is given about each combination of nine kinds of Tc ranks 
like the following. 

[0097] By taking such a configuration, the number of the mark information written to the rank notation 
member 32 also in the recording head 1 equipped with two or more nozzle trains can be reduced, and 
the notation field of the rank notation member 32 can be used effectively. For example, other 
information can be written to a notation field. 

[0098] The pattern image which can change into the Tc rank ID the binary picture information read with 
the scanner as the above-mentioned encoded information is used. For example, the bar code which 
consisted of parallel lines of two or more kinds of line breadth is used suitably. Thus, if encoded 
information is used as rank notation information, it will become possible to make Tc rank information on 
the recording head 1 concerned read automatically with a scanner or a line sensor by sticking on the 
predetermined location of a recording head 1 the rank notation member 32 which encoded information 
described. For this reason, in case the drive wave suitable for a recording head 1 is set up, the reading 
activity of Tc rank information can be automated, and it contributes to the increase in efficiency of an 
activity. 

[0099] Moreover, concerning the above-mentioned Tc rank, as shown in drawing 1515 , the rank 
identification information which shows Tc rank may be electrically stored in the rank identification 
information storage element 33. In this case, the rank identification information storage element 33 is 
built in a recording head 1. The nonvolatile memory which can rewrite information, such as EEPROM and 
an IC memory, is used suitably that this rank identification information storage element 33 should just be 
a component which memorizes rank identification information possible [ reading ] electrically. With this 
configuration, since the rank identification information storage element 33 and the control section 46 of 
a recording device are electrically connectable as shown in drawing 1 6 , reading of rank identification 
information is automatable. 

[0100] Next, based on the operation of Tc rank given to the recording head 1, i.e., Tc rank, the 
procedure of setting up the controlling factor of the wave element which constitutes a driving signal is 
explained. Here, drawing 16 is a block diagram explaining the electric configuration of ink jet type 
recording apparatus, such as a printer and a plotter. 

[0101] The illustrated recording apparatus is equipped with the printer controller 41 and the print engine 
42. 

[0102] The interface 43 whose printer controller 41 receives the print data from a host computer (not 
shown) etc., RAM44 which performs various data storages etc., and ROM45 which memorized the 
control routine for various data processing etc., The control section 46 which functioned also as a wave 
control means of this invention, and was constituted including CPU, An oscillator circuit 47 and the drive 
signal generating circuit 48 which generates the driving signal which functions as a drive signal 
generation means of this invention, and is supplied to a recording head 1, It has the interface 49 for 
transmitting printing data, a driving signal, etc. which were acquired by developing print data for every 
dot to the print engine 42. 

[0103] The print engine 42 consists of an above-mentioned recording head 1, a carriage device 51, and 
carriage 52. The recording head 1 is equipped with the shift register 53 with which printing data are set, 
the latch circuit 54 which latches the printing data set to the shift register 53, the level shifter 55 which 
functions as a voltage amplifier, the switching circuit 56 which controls supply of the driving signal over 
a piezoelectric transducer 2, the piezoelectric transducer 2, and the above-mentioned rank identification 
information storage element 33. 

[0104] The above-mentioned control section 46 operates in conformity with the program of operation 
memorized by ROM45, and controls each part of a recording device. The drive signal generating circuit 
48 generates the driving signal COM of the wave configuration defined by the control section 46. And a 
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control section 46 (wave control means) controls the drive signal generating circuit 48 according to Tc 
rank given to the recording head 1 , and defines the wave configuration of a driving signal. That is, 
according to Tc rank, the controlling factor of the wave element which constitutes a driving signal is 
defined. 

[0105] Hereafter, wave control of the driving signal based on Tc rank is explained. First, it responds to 
Tc rank and the example which defined the controlling factor of the oscillating control element which 
affects oscillating control of the meniscus after expulsion of an ink droplet is explained. 
[0106] It is generated after the fine oscillating pulse DP 1 which fine-vibrates a meniscus, and this fine 
oscillating pulse DP 1 , and the driving signal COM 1 illustrated to drawing 1 7 contains Normal dot driving 
pulse DP2 which makes the ink droplet of the Normal dot (ND) breathe out from a nozzle orifice 16. And 
these fine oscillating pulses DP 1 and Normal dot driving pulse DP2 are repeated to every printing period 
T, and it generates. 

[0107] In this driving signal COM 1, the fine oscillating pulse DP 1 or Normal dot driving pulse DP2 is 
supplied to a piezoelectric transducer 2. That is, in making an ink droplet breathe out, only Normal dot 
driving pulse DP2 is chosen, and it supplies a piezoelectric transducer 2, and in not making an ink 
droplet breathe out, the fine oscillating pulse DP 1 is chosen and it supplies a piezoelectric transducer 2. 
[0108] The fine oscillating pulse DP 1 is a driving pulse for making the fine vibration in printing perform. 
From the middle potential VM to the 2nd middle potential VMH somewhat higher than this middle 
potential The fine oscillating expansion element P21 which raises potential by the comparatively loose 
electric potential gradient of extent which does not make an ink droplet breathe out, The fine oscillating 
hold element P22 which is generated following the fine oscillating expansion element P21, and carries 
out predetermined time maintenance of the 2nd middle potential VMH, It consists of fine oscillating 
contractile elements P23 to which it is generated following the fine oscillating hold element P22, and 
potential is dropped by the comparatively loose electric potential gradient from the 2nd middle potential 
VMH to the middle potential VM. 

[0109] If this fine oscillating pulse DP 1 is supplied to a piezoelectric transducer 2, a piezoelectric 
transducer 2 and the pressure room 1 7 will operate as follows. That is, a piezoelectric transducer 2 
contracts for a while with supply of the fine oscillating expansion element P21, and the pressure room 
1 7 expands for a while from a steady state. The inside of the pressure room 1 7 is decompressed with 
this expansion, and a meniscus is drawn in a pressure room side for a while. The expansion condition of 
this pressure room 17 continues, and is maintained at the days of supply of the fine oscillating hold 
element P22, and a meniscus continues and oscillates freely during this maintenance period. Then, the 
fine oscillating contractile element P23 is supplied, and a piezoelectric transducer 2 develops for a while, 
and contracts the pressure room 1 7 to a steady state. With this contraction, the ink in the pressure 
room 1 7 is pressurized for a while, and excitation of the vibration of a meniscus is carried out. Thereby, 
thickening of the ink of the nozzle orifice 16 neighborhood is prevented. 

[0110] The expansion element P24 which raises potential with the fixed inclination of extent which 
Normal dot driving pulse DP2 is [ extent ] equivalent to the 1 st driving pulse of this invention, and does 
not make an ink droplet breathe out from the middle potential VM to the maximum potential VP, The 
expansion hold element P25 which is generated following the expansion element P24 and carries out 
predetermined time maintenance of the maximum potential VP, The regurgitation element P26 to which 
it is generated following the expansion hold element P25, and potential is rapidly dropped from the 
maximum potential VP to the minimum potential VG, It consists of a vibration-deadening hold element 
P27 which is generated following the regurgitation element P26 and carries out predetermined time 
maintenance of the minimum potential VG, and a vibration-deadening element P28 which it is generated 
[ element ] following the vibration-deadening hold element P27, and raises potential from the minimum 
potential VG to the middle potential VM. 

[0111] In this Normal dot driving pulse DP2, each element from the expansion element P24 to the 
vibration-deadening element P28 is equivalent to the wave element of this invention. Moreover, the 
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expansion element P24 is equivalent to the 1st expansion element of this invention, the regurgitation 
element P26 is equivalent to the . 1st regurgitation element of this invention, the vibration-deadening 
hold element P27 is equivalent to the vibration-deadening hold element (a kind of an oscillating control 
element) of this invention, and the vibration-deadening element P28 is equivalent to the 1st vibration- 
deadening element of this invention. 

[0112] If this Normal dot driving pulse DP2 is supplied to a piezoelectric transducer 2, a piezoelectric 
transducer 2 and the pressure room 1 7 will operate as follows. 

[0113] That is, a piezoelectric transducer 2 contracts greatly with supply of the expansion element P24, 
and the pressure room 1 7 expands from a steady state to the maximum volume. The inside of the 
pressure room 17 is decompressed with this expansion, and a meniscus is drawn in a pressure room side. 
The expansion condition of this pressure room 17 continues, and is maintained at the days of supply of 
the expansion hold element P25, and a meniscus continues during this maintenance period and oscillates 
freely the proper oscillation period Tc. Then, the regurgitation element P26 is supplied, and a 
piezoelectric transducer 2 develops greatly and contracts the pressure room 17 rapidly to the minimum 
volume. With this contraction, the ink in the pressure room 1 7 is pressurized and an ink droplet is 
breathed out from a nozzle orifice 16. Although the contraction condition of the pressure room 17 is 
maintained since the vibration-deadening hold element P27 is supplied following the regurgitation 
element P26, the meniscus is vibrating greatly in response to the effect of expulsion of an ink droplet at 
this time. Then, the vibration-deadening element P28 is supplied to the timing which can negate 
vibration of a meniscus, and the pressure room 1 7 carries out an expansion return to a steady state. 
That is, that the ink pressure in the pressure room 1 7 should be offset, the pressure room 1 7 is 
expanded and an ink pressure is decompressed. Thereby, vibration of a meniscus can be controlled in a 
short time, and the regurgitation of the following ink droplet can be stabilized. 

[01 14] And a control section 46 (wave control means) controls the drive signal generating circuit 48 
(drive signal generation means) according to Tc rank, and changes the generating time amount Pwh2 of 
the vibration-deadening hold element P27 generated between the regurgitation element P26 and the 
vibration-deadening element P28. That is, according to Tc rank, the reduced pressure timing of the 
pressure room 1 7 by the vibration-deadening element P28 is changed. For example, about the recording 
head 1 of a standard rank and Tcmax, the generating time amount Pwh2 is set as 4.5 microseconds, and 
the generating time amount Pwh2 is set as 3.3 microseconds about the recording head 1 of Tcmin. 
[0115] Thus, if the generating time amount Pwh2 of the vibration-deadening hold element P27 is 
changed according to Tc rank, vibration of a meniscus can be suppressed efficiently. That is, vibration of 
the meniscus immediately after expulsion of an ink droplet is greatly influenced by the ink pressure in 
the pressure room 1 7. That is, greatly in response to the fact that the effect of the proper oscillation 
period Tc, it is vibrating. For this reason, the vibration-deadening element P28 can be supplied to the 
timing suitable for the proper oscillation period Tc of that recording head 1 by changing the generating 
time amount Pwh2 of the vibration-deadening hold element P27 according to Tc rank. Therefore, 
vibration of a meniscus can be suppressed efficiently. 

[01 16] Furthermore, about the recording head 1 classified into the same Tc rank, the same modification 
has been performed about the vibration-deadening hold element P27, and a different exclusive wave for 
every recording head is not used. For this reason, it is efficient in case it mass-produces. Furthermore, 
since the individual difference in a manufacture process can be amended, even if it is the recording head 
1 which could not be discarded conventionally, it can carry in a recording device, and improvement in 
the yield can also be aimed at. 

[0117] In addition, although Tc rank considered as the generating time amount Pwh2 same about the 
standard recording head 1 and the recording head 1 of Tcmax with this operation gestalt, of course, the 
separate generating time amount Pwh2 may be set up by the recording head 1 of a standard rank, and 
the recording head 1 of Tcmax. 

[0118] Next, the example which defined the generating time amount of the 2nd pulse connection 
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element which connects between the termination of the driving pulse of the point in 1 printing period 
and the start edges of a next driving pulse by Tc rank is explained. 

[01 19] The driving signal COM 2 illustrated to drawing 1 8 contains the Normal dot driving pulse in 

[ three ] 1 printing period, repeats these Normal dot driving pulses DP3-DP5 to every printing period T, 

and generates it. 

[0120] And in this driving signal COM 2, according to the gradation of a dot, these driving pulses DPS- 
DPS are chosen, and a piezoelectric transducer 2 is supplied. For example, when dot pattern data are a 
gradation value (01), only 2nd Normal dot driving pulse DP4 is supplied to a piezoelectric transducer 2. 
Moreover, when it is a gradation value (10), 1st Normal dot driving pulse DP3 and 3rd Normal dot driving 
pulse DPS are supplied to a piezoelectric transducer 2. Furthermore, when it is a gradation value (1 1), 
each Normal dot driving pulses DP3-DP5 are supplied to a piezoelectric transducer 2. 
[0121] Each Normal dot driving pulses DP3-DP5 are equivalent to the 1st driving pulse of this invention 
like above-mentioned Normal dot driving pulse DP2. And each wave elements P24-P28 which constitute 
these Normal dot driving pulses DP3-DP5 are the same as the wave elements P24-P28 of Normal dot 
driving pulse DP2. For this reason, that explanation is omitted. 

[0122] In this driving signal COM 2, the pulse connection elements P31 and P32 were generated among 
the Normal dot driving pulses, and driving pulses are connected to a single string. That is, the 
termination of Normal dot driving pulse DP3 (equivalent to the driving pulse of the point of this 
invention) and the start edge of Normal dot driving pulse DP4 (equivalent to the driving pulse after this 
invention) are connected with the pulse connection element P31. Moreover, the termination of Normal 
dot driving pulse DP4 (equivalent to the driving pulse of the- point of this invention) and the start edge of 
Normal dot driving pulse DPS (equivalent to the driving pulse after this invention) are connected with 
the pulse connection element P32. Therefore, in this driving signal COM 2, the pulse connection 
elements P31 and P32 are kinds of the oscillating control element of this invention, and are equivalent 
to the 2nd pulse connection element. 

[0123] And a control section 46 (wave control means) controls the drive signal generating circuit 48 
(drive signal generation means) according to Tc rank, and changes the generating time amount Pwh2 of 
the vibration-deadening hold element P27, the generating time amount pdisl of the pulse connection 
element P31, and the generating time amount pdis2 of the pulse connection element P32. 
[0124] This is for arranging the expulsion-of-an-ink-droplet timing by each Normal dot driving pulses 
DP3-DP5. That is, although rationalization was attained about the supply timing of the vibration- 
deadening element P28 by modification of the generating time amount Pwh2, the supply timing of the 
Normal dot driving pulses DP4 and DPS will get mixed up only by changing the generating time amount 
Pwh2. Then, it combined with modification of the generating time amount Pwh2, the generating time 
amount pdisl and the generating time amount pdis2 were changed suitably, and the regurgitation timing 
of an ink droplet is arranged. Thereby, since the expulsion-of-an-ink-droplet timing in each Normal dot 
driving pulses DP3-DP5 is arranged, equalization of the impact location of an ink droplet can be attained 
and it contributes to the improvement in image quality. 

[0125] Next, the example which defined the generating time amount of the 2nd vibration-deadening 
element of the 2nd driving pulse and the generating time amount of the 1st pulse connection element of 
the 3rd driving pulse by Tc rank is explained. 

[0126] It is generated after fine oscillating pulse DPV which fine-vibrates a meniscus, and this fine 
oscillating pulse DPV, and including micro dot driving pulse DP6 which makes the ink droplet of a micro 
dot breathe out from a nozzle orifice 16, and middle dot driving pulse DP7 which makes the ink droplet 
of a middle dot breathe out from a nozzle orifice 16, the driving signal COM 3 illustrated to drawing 19 
repeats these driving pulse DPV, and DP6 and DP7 to every printing period T, and is generated. 
[0127] In this driving signal COM 3, when not making an ink droplet breathe out, only fine oscillating 
pulse DPV is chosen, a piezoelectric transducer 2 is supplied, and when dot pattern data are data of a 
micro dot, only micro dot driving pulse DP6 is supplied to a piezoelectric transducer 2. Moreover, when 
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it is data of a middle dot, only middle dot driving pulse DP7 is supplied to a piezoelectric transducer 2. 
Furthermore, when it is data of a large dot, micro dot driving pulse DP6 and middle dot driving pulse DP7 
are supplied to a piezoelectric transducer 2. 

[0128] Fine oscillating pulse DPT is the above-mentioned fine oscillating pulse DP 1 and a driving pulse 
to which the fine vibration in printing is made to perform similarly, and consists of fine oscillating 
expansion element P21\ fine oscillating hold element P22\ and fine oscillating contractile element P23'. 
The difference between this fine oscillating pulse DPT and the fine oscillating pulse DP 1 is the point 
that this fine oscillating pulse DPT is changing potential from the minimum potential VG in the range of 
the middle potential VM to the fine oscillating pulse DP 1 changing potential in the range of the middle 
potential VM to the 2nd middle potential VMH. And since there is no change in other points, the detailed 
explanation about this fine oscillating pulse DP1' is omitted. 

[0129] The expansion element P41 which micro dot driving pulse DP6 is [ element ] equivalent to the 
2nd driving pulse of this invention, and raises potential with comparatively steep inclination from the 
minimum potential VG to the maximum potential VPH, it generates following the expansion element P41 
— having — the maximum potential VPH — **** — with the short expansion hold element P42 which 
carries out time amount maintenance The regurgitation element P43 to which potential is dropped with 
inclination comparatively steep from the maximum potential VPH to the 2nd maximum potential VPL 
somewhat lower than this maximum potential VPH, the 2nd maximum potential VPL — **** — it 
consists of a short regurgitation hold element P44 which carries out time amount maintenance, and a 
vibration-deadening element P45 to which potential is dropped by the electric potential gradient 
comparatively loose from the 2nd maximum potential VPL to the minimum potential VG. 
[0130] In this micro dot driving pulse DP6, each element from the expansion element P41 to the 
vibration-deadening element P45 is equivalent to the wave element of this invention. Moreover, the 
expansion element P41 is equivalent to the 2nd expansion element of this invention, the regurgitation 
element P43 is equivalent to the 2nd regurgitation element of this invention, and the vibration-deadening 
element P45 is equivalent to the 2nd vibration-deadening element (a kind of an oscillating control 
element) of this invention. 

[0131] If this micro dot driving pulse DP6 is supplied to a piezoelectric transducer 2, a piezoelectric 
transducer 2 and the pressure room 1 7 will operate as follows. That is, a piezoelectric transducer 2 
contracts greatly with supply of the expansion element P41, and the pressure room 17 expands quickly 
from the minimum volume to the maximum volume. With this expansion, the inside of the pressure room 
1 7 is decompressed greatly, and a meniscus is greatly drawn in a pressure room side. At this time, a part 
for the core of a meniscus, i.e., near the center of a nozzle orifice 1 6, is once drawn greatly, and they 
will be risen to convex by counteraction after that. Next, the expansion hold element P42 and the 
regurgitation element P43 are supplied continuously, the pressure room 1 7 contracts for a while with 
supply of the regurgitation element P43, ink is pressurized for a while, and a part for the core of a 
meniscus is breathed out as an ink droplet. Although a meniscus vibrates greatly in connection with the 
regurgitation of this ink droplet, with the vibration-deadening element P45 supplied after that, the 
pressure room 1 7 contracts gently and vibration of the meniscus after expulsion of an ink droplet is 
controlled. 

[0132] And a control section 46 (wave control means) controls the drive signal generating circuit 48 
(drive signal generation means) according to Tc rank, and changes generating time amount Pwdmu2 of 
the vibration-deadening element P45. That is, according to Tc rank, the contraction rate of the pressure 
room 17 by the vibration-deadening element P45 is changed. It combines and generating time amount 
Pwhmu3 of the pulse connection element P33 generated between micro dot driving pulse DP6 and 
middle dot driving pulse DP7 are changed. 

[0133] For example, about the recording head 1 of a standard rank, generating time amount Pwdmu2 are 
set as 4.3 microseconds, generating time amount Pwhmu3 are set as 1 1.0 microseconds, respectively, 
about the recording head 1 of Tcmin, generating time amount Pwdmu2 are set as 4.1 microseconds, 
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generating time amount Pwhmu3 are set as 1 1.2 microseconds, respectively, about the recording head 1 
of Tcmax, generating time amount Pwdmu2 are set as 4.7 microseconds, and generating time amount 
Pwhmu3 are set as 10.6 microseconds, respectively. 

[0134] This is also for suppressing vibration of a meniscus efficiently. That is, immediately after 
expulsion of an ink droplet, the meniscus is vibrating, greatly in response to the fact that the effect of 
the proper oscillation period Tc. For this reason, by changing generating time amount Pwdmu2 of the 
vibration-deadening element P45 according to Tc rank, the ram speed of the ink in the pressure room 
17 can change, and the pressure vibration in ink can be suppressed efficiently. Moreover, since 
generating time amount Pwhmu3 of the pulse connection element P53 are changed collectively, the 
regurgitation timing of the ink droplet by middle dot driving pulse DP7 generated next can be arranged. 
[0135] Next, middle dot driving pulse DP7 is explained. This middle dot driving pulse DP7 is equivalent to 
the 3rd driving pulse of this invention, and is equipped with the 1st pulse connection element P49 which 
connects between the vibration-deadening pulses PS 2 which are generated after the regurgitation 
pulse PS 1 which carries out the regurgitation of the ink droplet, and this regurgitation pulse PS 1, and 
control vibration of the meniscus after expulsion of an ink droplet, and these regurgitation pulses PS 1 
and vibration-deadening pulses PS 2. 

[0136] The regurgitation pulse PS 1 consists of an expansion element P46 which raises potential with 
the inclination of extent which does not make an ink droplet breathe out from the minimum potential VG 
to the 3rd maximum potential VPM, an expansion hold element P47 which is generated following the 
expansion element P46 and carries out predetermined time maintenance of the 3rd maximum potential 
VPM, and a regurgitation element P48 to which potential is dropped with inclination comparatively steep 
from the 3rd maximum potential VPM to the minimum potential VG. In addition, the 3rd maximum 
potential VPM is set as potential higher than the 2nd maximum potential VPL lower than the maximum 
potential VPH. 

[0137] The vibration-deadening expansion element P50 which raises potential by the comparatively 
loose electric potential gradient of extent which the vibration-deadening pulse PS 2 does not make 
breathe out an ink droplet from the minimum potential VG to the middle potential VM, It consists of a 
vibration-deadening hold element P51 which is generated following the vibration-deadening expansion 
element P50, and carries out predetermined time maintenance of the middle potential VM, and a 
vibration-deadening contractile element P52 to which it is generated following the vibration-deadening 
hold element P51, and potential is dropped by the comparatively loose electric potential gradient from 
the middle potential VM to the minimum potential VG. 

[0138] And the 1st pulse connection element P49 has connected between the termination of the 
regurgitation element P48 in the regurgitation pulse PS 1 , and the start edges of the vibration- 
deadening expansion element P50 in the vibration-deadening pulse PS 2. 

[0139] In this middle dot driving pulse DP7, each element from the expansion element P46 to the 
vibration-deadening contractile element P52 is equivalent to the wave element of this invention. And the 
regurgitation pulse PS 1 is equivalent to the regurgitation pulse of this invention, and the vibration- 
deadening pulse PS 2 is equivalent to the vibration-deadening pulse of this invention. Moreover, the 1 st 
pulse connection element P49 is equivalent to the 1st pulse connection element (a kind of an oscillating 
control element) of this invention. 

[0140] If this middle dot driving pulse DP7 is supplied to a piezoelectric transducer 2, a piezoelectric 
transducer 2 and the pressure room 17 will operate as follows. That is, with supply of the expansion 
element P46, a piezoelectric transducer 2 contracts greatly and the pressure room 17 expands greatly 
from the minimum volume. The expansion condition of the pressure room 17 is maintained for the supply 
term of the expansion hold element P47. And the drawn meniscus returns to near the opening edge of a 
nozzle orifice 1 6 by the pressure fluctuation of the ink in this maintenance period. Then, the 
regurgitation element P48 is supplied and the ink droplet of the amount corresponding to a middle dot is 
breathed out from a nozzle orifice 1 6. 
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[0141] The 1st pulse connection element P49 is supplied following the regurgitation element P48. Since 
the potential of this 1st pulse connection element P49 is the minimum potential VG, the contraction 
condition of the pressure room 17 is maintained. And the meniscus is vibrating greatly in response to 
the effect of expulsion of an ink droplet during this maintenance period. Then, the vibration-deadening 
expansion element P50 is supplied to the timing which can negate vibration of this meniscus, and the 
pressure room 1 7 expands again and decompresses the ink in the pressure room 1 7. Furthermore, after 
the passage of time specified with the vibration-deadening hold element P51, the pressure room 17 is 
shrunk so that the vibration-deadening contractile element P52 may be supplied and vibration of a 
meniscus may be negated, and ink is pressurised. 

[0142] And a control section 46 (wave control means) controls the drive signal generating circuit 48 
(drive signal generation means) according to Tc rank, and changes the generating time amount Pwhm2 
of the 1st pulse connection element P49. That is, according to Tc rank, the supply timing of the 
vibration-deadening pulse PS 2 is changed. 

[0143] For example, about the recording head 1 of a standard rank, the generating time amount Pwhm2 
is set as 4.0 microseconds, the generating time amount Pwhm2 is set as 2.8 microseconds about the 
recording head 1 of Tcmin, and the generating time amount Pwhm2 is set as 5.4 microseconds about the 
recording head 1 of Tcmax. Vibration of nothing and a meniscus can be efficiently suppressed for the 
same operation as the time of this changing the generating time amount Pwh2 of the above-mentioned 
vibration-deadening hold element P27. 

[0144] By the way, although each above-mentioned driving signals COM 1 -COM3 explained the example 
which defined the controlling factor of an oscillating control element according to Tc rank, this invention 
is not limited to this example. For example, the controlling factor of the property fluctuation element 
which does effect may be set to the regurgitation property of an ink droplet according to Tc rank. 
Hereafter, the example which defined the controlling factor of a property fluctuation element is 
explained. 

[0145] It is generated after the fine oscillating pulse DP 8 which fine-vibrates a meniscus, and this fine 
oscillating pulse DP 8, and including micro dot driving pulse DP9 which makes the ink droplet of a micro 
dot breathe out from a nozzle orifice 16, and middle dot driving pulse DP10 which makes the ink droplet 
of a middle dot breathe out from a nozzle orifice 16, the driving signal COM 4 illustrated to drawing 20 
repeats these driving pulses DP8, DP9, and DP10 to every printing period T, and is generated. 
[0146] In this driving signal COM 4, when not making an ink droplet breathe out, the fine osciHating pulse 
DP 8 is chosen, a piezoelectric transducer 2 is supplied, and when dot pattern data are data of a micro 
dot, only micro dot driving pulse DP9 is supplied to a piezoelectric transducer 2. Moreover, when it is 
data of a middle dot, only middle dot driving pulse DP10 is supplied to a piezoelectric transducer 2. 
Furthermore, when it is data of a large dot, micro dot driving pulse DP9 and middle dot driving pulse 
DP10 are supplied to a piezoelectric transducer 2. 

[0147] The fine oscillating pulse DP 8 is a driving pulse for making the fine vibration in printing perform 
like the above-mentioned fine oscillating pulse DP 1 and DPT. and this fine oscillating pulse DP 8 from 
the minimum potential VG to the 2nd minimum potential VGH somewhat higher than this minimum 
potential The fine oscillating expansion element P61 which raises potential by the comparatively loose 
electric potential gradient of extent which does not make an ink droplet breathe out, The fine oscillating 
hold element P62 which is generated following the fine oscillating expansion element P61, and carries 
out predetermined time maintenance of the 2nd minimum potential VGH, It consists of fine oscillating 
contractile elements P63 to which it is generated following the fine oscillating hold element P62, and 
potential is dropped by the comparatively loose electric potential gradient from the 2nd minimum 
potential VGH to the minimum potential VG. 

[0148] And if this fine oscillating pulse DP 8 is supplied to a piezoelectric transducer 2, a piezoelectric 
transducer 2 and the pressure room 17 will operate like the case where the fine oscillating pulse DP 1 
and DP1' are supplied, and ink thickening of the nozzle orifice 16 neighborhood will be prevented. 



-27- 



[0149] Micro dot driving pulse DP9 is the same wave configuration as above-mentioned micro dot 
driving pulse DP6, and is equivalent to the 6th driving pulse and the 7th driving pulse of this invention. 
[0150] The expansion element P64 which raises potential with inclination with this micro dot driving 
pulse DP9 comparatively steep from the minimum potential VG to the maximum potential VPH, it 
generates following the expansion element P64 — having — the maximum potential VPH — **** — 
with the short expansion hold element P65 which carries out time amount maintenance The 
regurgitation element P66 to which potential is dropped with inclination comparatively steep from the 
maximum potential VPH to the 2nd maximum potential VPL somewhat lower than this maximum 
potential VPH, the 2nd maximum potential VPL — **** — it consists of a short regurgitation hold 
element P67 which carries out time amount maintenance, and a vibration-deadening element P68 to 
which potential is dropped from the 2nd maximum potential VPL to the minimum potential VG. 
[0151] In this micro dot driving pulse DP9 ? each element from the expansion element P64 to the 
vibration-deadening element P68 is equivalent to the wave element of this invention. And the expansion 
element P64 is equivalent to the 2nd expansion element of this invention, the expansion hold element 
P65 is equivalent to the 2nd hold element of this invention, and the regurgitation element P66 is 
equivalent to the 2nd regurgitation element of this invention. Moreover, these expansion elements P64, 
the expansion hold element P65, and the regurgitation element P66 are wave elements which participate 
in the pressure fluctuation in the pressure room 17 the making an ink droplet breathe out purpose, and 
are a kind of the property fluctuation element of this invention. That is, the expansion element P64 and 
the regurgitation element P66 are wave elements which carry out the pressurization and decompression 
of the inside of the pressure room 1 7 in order to make an ink droplet breathe out, and the expansion 
hold element P65 is a wave element which specifies the supply initiation timing of the regurgitation 
element P66. 

[0152] If this micro dot driving pulse DP9 is supplied to a piezoelectric transducer 2, a piezoelectric 
transducer 2 and the pressure room 17 will operate as follows. That is, a piezoelectric transducer 2 
contracts greatly with supply of the expansion element P64, and the pressure room 1 7 expands quickly 
from the minimum volume to the maximum volume. With this expansion, the inside of the pressure room 
1 7 is decompressed greatly, and a meniscus is greatly drawn in a pressure room side. At this time, a part 
for the core of a meniscus is drawn greatly and will be risen by the amount of [ of a meniscus ] core to 
convex by that counteraction. Then, the expansion hold element P65 and the regurgitation element P66 
are supplied continuously, the pressure room 17 contracts for a while with supply of the regurgitation 
element P66, ink is pressurized for a while, and a part for the core of a meniscus is breathed out as an 
ink droplet. In connection with the regurgitation of this ink droplet, a meniscus vibrates greatly. Then, 
the regurgitation hold element P67 and the vibration-deadening element P68 are supplied, the pressure 
room 1 7 contracts with supply of the vibration-deadening element P68, and vibration of the meniscus 
after expulsion of an ink droplet is controlled. 

[0153] And a control section 46 (wave control means) controls the drive signal generating circuit 48 
(drive signal generation means) according to Tc rank, and changes the generating time amount and the 
potential difference (difference of start edge potential and termination potential) of the expansion 
element P64. That is, according to Tc rank, the expansion rate and expansion degree (maximum inflation 
volume) of the pressure room 1 7 by the expansion element P64 are changed. For example, about the 
recording head 1 of Tcmax, generating time amount Pwcmul of the expansion element P64 is set up for 
a longtime than generating time amount Pwcmul in a standard rank, and potential difference Vcmul of 
the expansion element P64 is set up more greatly than potential difference Vcmul in a standard rank. 
On the other hand, about the recording head 1 of Tcmin, generating time amount Pwcmul of the 
expansion element P64 is set up shorter than generating time amount Pwcmul in a standard rank, and 
potential difference Vcmul of the expansion element P64 is set up smaller than potential difference 
Vcmul in a standard rank. 

[0154] This is for rationalizing the rate of an ink droplet. If Pwcmul is taken along an axis of abscissa 
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and the ink rate Vm is taken along an axis of ordinate about this micro dot driving pulse DP9 as shown 
in drawing 21 , the property curve of a convex can be drawn on the bottom. And the peak of the ink 
droplet rate in this property curve is acquired when the proper oscillation period Tc is made to carry out 
abbreviation coincidence of generating time amount Pwcmul. This is considered because the external 
force applied to ink by actuation of a piezoelectric transducer 2 is most efficiently changed into the 
pressure vibration in ink by arranging generating time amount Pwcmul with the proper oscillation period 
Tc. Furthermore, about a peak rate, when potential difference Vcmul is arranged, if the proper 
oscillation period Tc is long, a rate will become slow, and a rate becomes quick, so that the proper 
oscillation period Tc is short and a response is good. That is, the flying speed of an ink droplet serves as 
a quick property, so that the proper oscillation period Tc is short. 

[0155] Therefore, about the recording head 1 of Tcmax, the external force from a piezoelectric 
transducer 2 can be most efficiently changed into the pressure vibration in ink by setting up generating 
time amount Pwcmul of the expansion element P64 for a long time than generating time amount 
Pwcmul in a standard rank And the rate of an ink droplet can be raised by setting up potential 
difference Vcmul more highly than potential difference Vcmul for a standard rank, and the rate of an 
ink droplet can be arranged with the recording head 1 of a standard rank. 

[0156] On the contrary, about the recording head 1 of Tcmin, the external force from a piezoelectric 
transducer 2 can be most efficiently changed into the pressure vibration in ink by setting up shorter 
than generating time amount Pwcmul in a standard rank generating time amount Pwcmul of the 
expansion element P64. And since the rate of an ink droplet is a property quicker than the recording 
head 1 of a standard rank, even if the recording head 1 of Tcmin sets up potential difference Vcmul 
lower than potential difference Vcmul for a standard rank, it can arrange the rate of an ink droplet with 
the recording head 1 of a standard rank. Moreover, since this potential difference Vcmul is also the 
factor which specifies the driver voltage Vh of a driving signal COM 4, it can also lower driver voltage Vh 
by the ability making this potential difference Vcmul low. 

[0157] In addition, generating time amount Pwcmul and potential difference Vcmul can attain 
rationalization of the regurgitation property of an ink droplet, if at least one side is changed. 
[0158] Moreover, generating time amount Pwdmul of the regurgitation element P66 and potential 
difference Vdmul may be changed by the control section 46 (wave control means) according to Tc rank. 
That is, the contraction rate and contraction degree of the pressure room 17 by the regurgitation 
element P66 may be changed. In this case, since the pressurization conditions of the pressure room 17 
at the time of expulsion of an ink droplet are changeable, the rate of an ink droplet can be rationalized. 
[0159] Furthermore, you may make it change the generating time amount of the expansion hold element 
P65 by the control section 46 (wave control means) according to Tc rank. That is, this expansion hold 
element P65 is holding the expansion condition of the pressure room 1 7 by the expansion element P64, 
and is a wave element which specifies the supply initiation timing of the regurgitation element P66. For 
this reason, the timing which shrinks the pressure room 1 7 can be rationalized by changing the 
generating time amount of the expansion hold element P65. Consequently, the pressure fluctuation in 
the pressure room 1 7 can be used efficiently, and the regurgitation of an ink droplet can be made to 
perform efficiently. 

[0160] In addition, the vibration-deadening element P68 does so the same operation as the vibration- 
deadening element P45 in above-mentioned micro dot driving pulse DP6. For this reason, vibration 
deadening of the meniscus after expulsion of an ink droplet can be efficiently performed by changing 
generating time amount Pwdmu2 of the vibration-deadening element P68 according to Tc rank. 
[0161] Above-mentioned middle dot driving pulse DP10 is equivalent to the 4th driving pulse and the 5th 
driving pulse of this invention. The preliminary expansion element P69 which raises potential with the 
fixed inclination of extent which this middle dot driving pulse DP 10 does not make breathe out an ink 
droplet from the minimum potential VG to the middle potential VM, The reserve hold element P70 which 
carries out predetermined time maintenance of the middle potential VM, and the expansion element P71 
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which raises potential with the fixed inclination of extent which does not make an ink droplet breathe 
out from the middle potential VM to the maximum potential VPH, The expansion hold element P72 which 
carries out predetermined time maintenance of the maximum potential VPH, and the regurgitation 
element P73 to which potential is rapidly dropped from the maximum potential VPH to the minimum 
potential VG, The 1st vibration-deadening hold element P74 which carries out predetermined time 
maintenance of the minimum potential VG f and the vibration-deadening element P75 which raises 
potential from the minimum potential VG to the middle potential VM, It consists of a 2nd vibration- 
deadening hold element P76 which carries out predetermined time maintenance of the middle potential 
VM, and a return element P77 to which potential is dropped from the middle potential VM to the 
minimum potential VG. 

[0162] In this middle dot driving pulse DP10, each element from the preliminary expansion element P69 
to the return element P77 is equivalent to the wave element of this invention. And the expansion 
element P71 is equivalent to the 1st expansion element of this invention, the expansion hold element 
P72 is equivalent to the 1st hold element of this invention, and the regurgitation element P73 is 
equivalent to the 1st regurgitation element of this invention. That is, these expansion elements P71, the 
expansion hold element P72, and the regurgitation element P73 are also wave elements which 
participate in the pressure fluctuation in the pressure room 17 the making an ink droplet breathe out 
purpose, and are a kind of the property fluctuation element of this invention. 

[0163] If this middle dot driving pulse DP10 is supplied to a piezoelectric transducer 2, a piezoelectric 
transducer 2 and the pressure room 1 7 will operate as follows. That is, a piezoelectric transducer 2 
contracts for a while with supply of the preliminary expansion element P69, and it expands to the floor 
area standard as which the pressure room 1 7 is specified with the middle potential VM from the 
minimum volume. And predetermined time maintenance of the floor area standard is carried out by 
supply of the reserve hold element P70. Then, a piezoelectric transducer 2 contracts greatly with supply 
of the expansion element P71, and the pressure room 17 expands from a floor area standard to the 
maximum volume. The inside of the pressure room 17 is decompressed with this expansion. The 
expansion condition of this pressure room 1 7 continues, and is maintained at the days of supply of the 
expansion hold element P72. Then, the regurgitation element P73 is supplied, and a piezoelectric 
transducer 2 develops greatly and contracts the pressure room 17 rapidly to the minimum volume. With 
this contraction, the ink in the pressure room 1 7 is pressurized and an ink droplet is breathed out from a 
nozzle orifice 16. And since the vibration-deadening hold element P74 is supplied, the contraction 
condition of the pressure room 17 is maintained, the vibration-deadening element P75 is supplied to the 
timing which can negate vibration of a meniscus, and the pressure room 1 7 carries out an expansion 
return to a floor area standard. Thereby, vibration of a meniscus can be controlled in a short time, and 
the regurgitation of the following ink droplet can be stabilized. Furthermore, the return element P77 is 
supplied to the timing defined with the 2nd vibration-deadening hold element P76. 
[0164] And a control section 46 (wave control means) controls the drive signal generating circuit 48 
(drive signal generation means) according to Tc rank, and changes the generating time amount and the 
potential difference of the expansion element P71 and the regurgitation element P73. That is, according 
to Tc rank, the expansion rate of the pressure room 17 by the expansion element P71, the expansion 
degree, and the contraction rate and contraction degree of the pressure room 1 7 by the regurgitation 
element P73 are changed. 

[0165] For example, about the expansion element P71, about the recording head 1 of Tcmax, the 
generating time amount Pwcml is set up for a long time than the generating time amount Pwcml in a 
standard rank, and the potential difference Vcm1 is set up more greatly than the potential difference 
Vcm1 in a standard rank. On the other hand, about the recording head 1 of Tcmin, the generating time 
amount Pwcml is set up shorter than the generating time amount Pwcml in a standard rank, and the 
potential difference Vcm1 is set up smaller than the potential difference Vcm1 in a standard rank. 
[0166] Moreover, also about the regurgitation element P73, about the recording head 1 of Tcmax, the 
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generating time amount Pwdml is set up for a long time than the generating time amount Pwdml in a 
standard rank, and the potential difference Vdm1 is set up more greatly than the potential difference 
Vdm1 in a standard rank. On the other hand, about the recording head 1 of Tcmin, the generating time 
amount Pwdml is set up shorter than the generating time amount Pwdml in a standard rank, and the 
potential difference Vdm1 is set up smaller than the potential difference Vdm1 in a standard rank. 
[0167] Thereby, even if the proper oscillation period Tc varies, the regurgitation rate of an ink droplet 
can be arranged. In addition, the generating time amount Pwcml, Pwdml and the potential difference 
Vcm1, and Vdm1 can attain rationalization of the regurgitation property of an ink droplet by changing at 
least one side also in this case. Of course, both may be changed. 

[0168] Moreover, you may make it change the generating time amount of the expansion hold element 
P72 by the control section 46 (wave control means) according to Tc rank. That is, this expansion hold 
element P72 specifies the supply initiation timing of the regurgitation element P73 by holding the 
expansion condition of the pressure room 17 according the same operation as the above-mentioned 
expansion hold element P65 to nothing and the expansion element P71. For this reason, the timing which 
shrinks the pressure room 1 7 can be rationalized by changing the generating time amount of the 
expansion hold element P72. Consequently, the pressure fluctuation in the pressure room 17 can be 
used efficiently, and the regurgitation of an ink droplet can be made to perform efficiently. 
[0169] In addition, in this middle dot driving pulse DP10, the 1st vibration-deadening hold element P74 
specifies the supply initiation timing of the vibration-deadening element P75. That is, the same operation 
as the 1st pulse connection element P49 in above-mentioned middle dot driving pulse DP7 is done so. 
For this reason, according to Tc rank, vibration deadening of the meniscus after expulsion of an ink 
droplet can be efficiently performed by changing the generating time amount Pwhm2 of the 1st 
vibration-deadening hold element P74. 

[0170] Next, other examples which defined the controlling factor of a property fluctuation element are 
explained. 

[0171] It is generated after the fine oscillating pulse DP 11 which fine-vibrates a meniscus, and this fine 
oscillating pulse DP 1 1, and including Normal dot driving pulse DP12 which makes the ink droplet of the 
Normal dot breathe out from a nozzle orifice 16, the driving signal COM 5 illustrated to drawing 22 
repeats these fine oscillating pulses DP 1 1 and Normal dot driving pulse DP 12 to every printing period T, 
and is generated. And in this driving signal COM 5, the fine oscillating pulse DP 1 1 or Normal dot driving 
pulse DP12 is supplied to a piezoelectric transducer 2. That is, in making an ink droplet breathe out, only 
Normal dot driving pulse DP12 is chosen, and it supplies a piezoelectric transducer 2, and in not making 
an ink droplet breathe out, the fine oscillating pulse DP 1 1 is chosen and it supplies a piezoelectric 
transducer 2. 

[0172] The fine oscillating pulse DP 1 1 is a driving pulse for making the fine vibration in printing perform. 
From the middle potential VM to the 2nd middle potential VMH somewhat higher than this middle 
potential The fine oscillating expansion element P81 which raises potential by the comparatively loose 
electric potential gradient of extent which does not make an ink droplet breathe out, The fine oscillating 
hold element P82 which is generated following the fine oscillating expansion element P81, and carries 
out predetermined time maintenance of the 2nd middle potential VMH, It consists of fine oscillating 
contractile elements P83 to which it is generated following the fine oscillating hold element P82, and 
potential is dropped by the comparatively loose electric potential gradient from the 2nd middle potential 
VMH to the middle potential VM. 

[0173] And if this fine oscillating pulse DP 11 is supplied to a piezoelectric transducer 2, a piezoelectric 
transducer 2 and the pressure room 1 7 will operate like the case where the fine oscillating pulse DP 1 
and DP8 grade are supplied, and ink thickening of the nozzle orifice 16 neighborhood will be prevented. 
[0174] The expansion element P84 which raises potential with the fixed inclination of extent which 
Normal dot driving pulse DP12 is [ extent ] equivalent to the 4th driving pulse and the 5th driving pulse 
of this invention, and does not make an ink droplet breathe out from the middle potential VM to the 
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maximum potential VP, The expansion hold element P85 which is generated following the expansion 
element P84 and carries out predetermined time maintenance of the maximum potential VP, The 
regurgitation element P86 to which it is generated following the expansion hold element P85, and 
potential is rapidly dropped from the maximum potential VP to the minimum potential VG, It consists of 
a vibration-deadening hold element P87 which is generated following the regurgitation element P86 and 
carries out predetermined time maintenance of the minimum potential VG, and a vibration-deadening 
element P88 which it is generated [ element ] following the vibration-deadening hold element P87, and 
raises potential from the minimum potential VG to the middle potential VM. 
[0175] In this Normal dot driving pulse DP12, from the expansion element P84 to the vibration- 
deadening element P88 is equivalent to the wave element of this invention. And the expansion element 
P84 is equivalent to the 1st expansion element of this invention, the expansion hold element P85 is 
equivalent to the 1 st hold element of this invention, and the regurgitation element P86 is equivalent to 
the 1 st regurgitation element of this invention. That is, these expansion elements P84, the expansion 
hold element P85, and the regurgitation element P86 are also wave elements which participate in the 
pressure fluctuation in the pressure room 17 the making an ink droplet breathe out purpose, and are a 
kind of the property fluctuation element of this invention. 

[0176] If this Normal dot driving pulse DP12 is supplied to a piezoelectric transducer 2, a piezoelectric 
transducer 2 and the pressure room 1 7 will operate like the time of above-mentioned Normal dot driving 
pulse DP2 being supplied. 

[0177] That is, a piezoelectric transducer 2 contracts greatly with supply of the expansion element P84, 
and the pressure room 17 expands from a floor area standard to the maximum volume. The inside of the 
pressure room 17 is decompressed with this expansion. Then, the regurgitation element P86 is supplied, 
and a piezoelectric transducer 2 develops greatly and contracts the pressure room 17 rapidly to the 
minimum volume. With this contraction, the ink in the pressure room 1 7 is pressurized and an ink droplet 
is breathed out from a nozzle orifice 16. Since the vibration-deadening hold element P87 is supplied 
following the regurgitation element P86, the contraction condition of the pressure room 17 is maintained. 
Then, the vibration-deadening element P88 is supplied to the timing which can negate vibration of a 
meniscus, and the pressure room 17 carries out an expansion return to a floor area standard. That is, 
that the ink pressure in the pressure room 1 7 should be offset, the pressure room 1 7 is expanded and 
an ink pressure is decompressed. 

[0178] and — a control section — 46 (wave control means) — Tc — a rank — responding — a drive — 
a signal generating circuit — 48 (drive signal generation means) — controlling — expansion — an 
element — P — 84 — and — the regurgitation — an element — P — 86 — generating — time amount 

— generating — time amount — Pwcm — one — ' — Pwdm — one — ' — the potential difference — 
Vcm — one — 9 — Vdm — one — ' — changing . That is, according to Tc rank, the expansion rate of 
the pressure room 1 7 by the expansion element P84, the expansion degree, and the contraction rate and 
contraction degree of the pressure room 17 by the regurgitation element P86 are changed. 

[0179] for example, — expansion — an element — P — 84 — being related — Tcmax — a recording 
head — one — ******** — generating — time amount — Pwcm — one — 1 — a criterion — a rank - 

— it can set — generating — time amount — Pwcm — one — 1 — long — setting up — the potential 
difference — Vcm — one — 1 — a criterion — a rank — it can set — the potential difference — Vcm 

— one — ' — large — setting up . on the other hand — Tcmin — a recording head — one — ******** 

— generating — time amount — Pwcm — one — ' — a criterion — a rank — it can set — generating 

— time amount — Pwcm — one — ' — short — setting up — the potential difference — Vcm — one 

— ' — a criterion — a rank — it can set — the potential difference — Vcm — one — ' — small — 
setting up . 

[0180] moreover — the regurgitation — an element — P — 86 — also being related — Tcmax — a 
recording head — one — ******** — generating — time amount — Pwdm — one — ' — a criterion - 

— a rank — it can set — generating — time amount — Pwdm — one — ' — long — setting up — the 
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potential difference — Vdm — one — ' — a criterion — a rank — it can set — the potential difference 
— Vdm — one — ' — large — setting up . on the other hand — Tcmin — a recording head — one — 
******** — generating — time amount — Pwdm — one — ' — a criterion — a rank — it can set — 
generating — time amount — Pwdm — one — ' — short — setting up — the potential difference — 
Vdm — one — ' — a criterion — a rank — it can set — the potential difference — Vdm — one — ' — 
small — setting up . 

[0181] Thereby, even if the proper oscillation period Tc varies, the regurgitation rate of an ink droplet 
can be arranged. In addition, generating time amount PwcmV, PwdmV, potential difference Vcm1\ and 
VdmV can attain rationalization of an ink rate by changing at least one side also in this case. 
[0182] Moreover, you may make it change the generating time amount of the expansion hold element 
P85 by the control section 46 (wave control means) like above-mentioned middle dot driving pulse DP10 
according to Tc rank. The timing which shrinks the pressure room 1 7 can be rationalized by this, and the 
regurgitation of an ink droplet can be made to perform efficiently. 

[0183] Next, the case where this invention is applied to the recording device which has the recording 
head 70 using the heater element 79 as a pressure generating component is explained. 
[0184] First, the example at the time of defining the controlling factor of an oscillating control element 
according to Tc rank is explained. The driving signal COM 6 shown in drawing 23 has driving pulse DP13 
which consists of a regurgitation pulse PS 3 which has the regurgitation element P91, and a vibration- 
deadening pulse PS 4 which has the vibration-deadening element P92. These regurgitation pulses PS 3 
and vibration-deadening pulses PS 4 are all rectangle-like pulses, and the direction of the driver voltage 
(potential difference from the minimum potential to the maximum potential) of the regurgitation pulse PS 
3 is set up more highly than the driver voltage of the vibration-deadening pulse PS 4. And in this driving 
pulse DP13, the time interval of that generating time amount PwhmO is changed according to Tc rank 
about the pulse connection element P53 (equivalent to the 1st pulse connection element of this 
invention) generated between the regurgitation pulse PS 3 and the vibration-deadening pulse PS 4. 
Thereby, vibration of nothing and a meniscus can be efficiently suppressed for the same operation as 
the above-mentioned example. 

[0185] Next, the example at the time of defining the controlling factor of a property fluctuation element 
according to Tc rank is explained. The driving signal COM 7 shown in drawing 24 has rectangle-like 
driving pulse DP14 which has the regurgitation element P101. And in this driving pulse DP14, the rate of 
an ink droplet can be rationalized according to Tc rank by changing at least one side of the generating 
time amount Pwh1 of the regurgitation element P101, or driver voltage. 

[0186] As explained above, with each above-mentioned operation gestalt While giving Tc rank defined 
based on the proper oscillation period of the ink of the pressure interior of a room to recording heads 1 
and 70 Define the controlling factor of the wave element which constitutes a driving signal COM 
according to given Tc rank for every recording head, and since the driving signal by the set-up 
controlling factor is supplied to a pressure generating component The wave configuration of a driving 
signal etc. can be set up according to Tc rank, rationalization can be attained, and image quality 
dispersion for every recording head can be amended easily. Furthermore, in this case, since the 
exclusive wave for every recording head is not used, effectiveness is good, and since the individual 
difference in a manufacture process can be amended, improvement in the yield can be aimed at. For this 
reason, it is suitable for mass production. 

[0187] Moreover, the standard rank whose proper oscillation period Tc is as a design value, the Tcmin 
rank with the proper oscillation period Tc shorter than a design value, and the Tcmax rank with the 
proper oscillation period Tc longer than a design value were set up as a Tc rank, the recording head 1 
after assembly was classified into these three Tc ranks, the same amendment was performed for every 
Tc rank, and the driving signal is set up. Thus, since the wave set up for every Tc rank is used, when 
mass-producing, it is efficient and rationalization of image quality can also be realized easily. 
[01 88] By the way, this invention is not limited to the above-mentioned operation gestalt, and various 
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deformation is possible for it based on the publication of a claim. 

[0189] For example, although the above-mentioned operation gestalt explained the example which 
memorized given Tc rank to the rank ID storage element 33, this invention is not limited to this 
configuration. 

[0190] That is, when given Tc rank is written by the rank notation member 32, a control section 46 can 
be made to recognize Tc rank by using the rank information input units 60, such as a keyboard and a 
touch panel, as shown in drawing 16 . Moreover, Tc rank written by the rank notation member 32 may be 
made to read with the rank ID readers 61 (equivalent to the optical reading means of this invention), 
such as a scanner and a line sensor. In this case, in case the drive wave suitable for a recording head 1 
is set up, the reading activity of Tc rank can be automated, and it contributes to the increase in 
efficiency of an activity. 
[0191] 

[Effect of the Invention] According to this invention, the following effectiveness is done so as explained 
above. That is, by the manufacture approach of this invention, since it passes through the measurement 
process which measures the proper oscillation period of the ink pressure of the pressure interior of a 
room in the recording head after assembly, and the rank division process of classifying the recording 
head after measurement into two or more Tc ranks based on the proper oscillation period measured at 
the measurement process, according to the die length of a proper oscillation period, the rank division of 
the recording head after assembly is carried out. And since the wave configuration of a driving signal etc. 
can be set up based on Tc rank attached for every recording head at the time of use of a recording 
head, easy-ization of a setup can be attained and it is suitable for mass production. In this case, since 
the exclusive wave for every recording head is not used, it is efficient. Furthermore, since the individual 
difference in a manufacture process can be amended, improvement in the yield can be aimed at. 
[0192] Moreover, a measurement process is constituted from an amount measurement phase of ink, and 
a 1st period judging phase. In the amount measurement phase of ink, the time interval from the 
excitation element in an evaluation signal to a regurgitation element is changed. Measurement of the 
amount of ink A multiple-times deed, When a proper oscillation period is judged in the 1st period judging 
phase from the correlation of the time interval from an excitation element to a regurgitation element, 
and the amount of ink Since a proper oscillation period can be measured based on the ink discharge 
quantity which changes from an excitation element according to the time interval to a regurgitation 
element, a judgment is simple and the correspondence to automation of measurement is also easy a 
judgment. For this reason, a recording head can be classified without dropping manufacture 
effectiveness, and it is suitable for mass production. 

[0193] In the amount measurement phase of ink moreover, the time interval from the termination of an 
excitation element to a regurgitation element The 1st allowed time from which the amount of the 
minimum ink is obtained when a proper oscillation period is as a design value, Two or more class setup 
of the time interval is carried out including the 2nd allowed time set up short and the 3rd allowed time 
set up for a long time [ time interval ] rather than the 1st allowed time at least than the 1st allowed time. 
When the amount of ink is made to be measured 3 times or more the recording head of the measuring 
object having a proper oscillation period as a design value, and having a proper oscillation period shorter 
than a design value based on the correlation of each measurement result and the amount of ink, — or it 
can grasp more clearly whether it has a proper oscillation period longer than a design value. 
[0194] Moreover, a measurement process is constituted from an ink rate measurement phase and a 2nd 
period judging phase. In an ink rate measurement phase, the time interval from the excitation element in 
an evaluation signal to a regurgitation element is changed. Measurement of an ink droplet rate A 
multiple-times deed, When a proper oscillation period is judged in the 2nd period judging phase from the 
correlation of the time interval from an excitation element to a regurgitation element, and an ink droplet 
rate Since a proper oscillation period can be measured based on the ink droplet rate which changes 
from an excitation element according to the time interval to a regurgitation element, a judgment is 
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simple and the correspondence to automation of measurement is also easy a judgment. For this reason, 
a recording head can be classified without dropping manufacture effectiveness, and it is suitable for 
mass production. 

[0195] In an ink rate measurement phase moreover the time interval from the termination of an 
excitation element to a regurgitation element The 1st allowed time from which the minimum ink rate is 
obtained when a proper oscillation period is as a design value, Two or more class setup of the time 
interval is carried out including the 2nd allowed time set up short and the 3rd allowed time set up for a 
long time [ time interval ] rather than the 1st allowed time at least than the 1st allowed time. When an 
ink droplet rate is made to be measured 3 times or more the recording head of the measuring object 
having a proper oscillation period as a design value, and having a proper oscillation period shorter than a 
design value based on the correlation of each measurement result and the amount of ink, — or it can 
grasp more clearly whether it has a proper oscillation period longer than a design value. 
[0196] Moreover, when the supply time amount of an excitation element is set below to the design value 
of the proper oscillation period of pressure indoor ink, in a measurement process, pressure vibration can 
be excited efficiently, and the certainty of measurement can be raised. 

[0197] Moreover, when the rank given at the rank division process is written to a recording head, 
rationalization of a driving signal can be attained based on the written rank, and image quality dispersion 
for every recording head can be amended easily. 

[0198] Moreover, when the rank identification information which shows the rank given at the rank 
division process is equipped with the rank identification information storage element memorized 
electrically and constitutes a recording head, rationalization of a driving signal can be attained based on 
the memorized rank notation information, and image quality dispersion for every recording head can be 
amended easily. Furthermore, reading of rank identification information is also automatable by 
connecting an identification information storage element to a recording device electrically. 
[0199] Moreover, since the controlling factor of the wave element which gives Tc rank defined based on 
the proper oscillation period of the ink of the pressure interior of a room to a recording head, and 
constitutes a driving signal according to this Tc rank was defined, the wave configuration of a driving 
signal etc. can be set up according to Tc rank, rationalization can be attained, and image quality 
dispersion for every recording head can be amended easily. Furthermore, in this case, since the 
exclusive wave for every recording head is not used, effectiveness is good, and since the individual 
difference in a manufacture process can be amended, improvement in the yield can be aimed at. For this 
reason, it is suitable for mass production. 

[0200] Moreover, since the controlling factor of the oscillating control element which does effect was 
set to oscillating control of the meniscus after expulsion of an ink droplet according to Tc rank, 
oscillating control of a meniscus can be controlled according to Tc rank, and vibration can be made to 
control efficiently. 

[0201] Moreover, since the controlling factor of the property fluctuation element which does effect was 
set to the regurgitation property of an ink droplet according to Tc rank, the regurgitation property of an 
ink droplet can be controlled according to Tc rank, and rationalization of a regurgitation property can be 
attained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the recording head equipped with the piezoelectric transducer. 
[Drawing 2] It is drawing having expanded and shown the part of the passage unit in the recording head 
of drawing 1 . 

[Drawing 3] It is drawing explaining the equipment used at a measurement process. 

[Drawing 4] It is drawing explaining the evaluation pulse generated from an evaluation pulse generating 

circuit. 

[Drawing 5] It is drawing explaining the pressure fluctuation of the ink of the pressure interior of a room 
at the time of supplying an excitation element. 

[Drawing 6] It is drawing explaining the correlation of the generating time amount Pwh1 of the 1 st hold 
element, and the amount of ink. 

[Drawing 7] It is drawing explaining the amount of ink for Pwhevery generating time amount, and relation 
with the Tc rank ID. 

[Drawing 8] It is a mimetic diagram explaining the relation between the Tc rank ID and the proper 
oscillation period Tc. 

[Drawing 9] It is drawing explaining the configuration of the recording head equipped with the heater 
element. 

[Drawing 10] It is drawing explaining the configuration of the recording head equipped with the heater 
element. 

[Drawing 1 1 ] It is drawing explaining the configuration of the recording head equipped with the heater 
element. 

[Drawing 1 2] It is drawing explaining actuation of the recording head equipped with the heater element, 
and (a) shows a steady state and (b) shows the febrile state, respectively. 

[Drawing 13] It is drawing explaining the evaluation driving signal equipped with the heater element for 
recording heads. 

[Drawing 14] It is drawing explaining the recording head which prepared the rank notation member. 
[Drawing 15] It is drawing explaining the recording head which prepared rank identification information 

sfcsjufc jjc i|c ;Jc ^ 

[Drawing 1 6] It is a block diagram explaining the configuration of a recording apparatus. 
[Drawing 1 7] It is drawing explaining a driving signal COM 1. 
[Drawing 1 8] It is drawing explaining a driving signal COM 2. 
[Drawing 1 9] It is drawing explaining a driving signal COM 3. 
[Drawing 20] It is drawing explaining a driving signal COM 4. 

[Drawing 21] It is drawing explaining the rate property of the ink droplet in a micro dot driving pulse. 

[Drawing 22] It is drawing explaining a driving signal COM 5. 

[Drawing 23] It is drawing explaining a driving signal COM 6. 

[Drawing 24] It is drawing explaining a driving signal COM 7. 

[Description of Notations] 

1 Ink Jet Type Recording Head 
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2 Piezoelectric Transducer 

3 Stationary Plate 

4 Flexible Cable 

5 Vibrator Unit 

6 Case 

7 Passage Unit 

8 Receipt Hollow Part 

10 Piezo Electric Crystal 

1 1 Internal Electrode 

12 Pars Insularis 

13 Passage Formation Substrate 

14 Nozzle Plate 

15 Elastic Plate 

16 Nozzle Orifice 

17 Pressure Room 

18 Ink Feed Hopper 

19 Common Ink Room 

20 Weir Section 

21 Nozzle Free Passage Opening 

22 Stainless Steel Plate 

23 Resin Film 

30 Evaluation Pulse Generating Circuit 

31 Electronic Balance 

32 Rank Notation Member 

33 Rank ID Storage Element 

41 Printer Controller 

42 Print Engine 

43 Interface 

44 RAM 

45 ROM 

46 Control Section 

47 Oscillator Circuit 

48 Drive Signal Generating Circuit 

49 Interface 

51 Carriage Device 

52 Carriage 

53 Shift Register 

54 Latch Circuit 

55 Level Shifter 

56 Switching Circuit 

60 Rank Information Input Unit 

61 Rank Information Reader 

70 Recording Head 

71 Common Ink Room 

72 Base Itabe 

73 **** Formation Member 

74 Pressure Room 

75 Ink Feed Hopper 

76 Passage Formation Substrate 



77 Nozzle Orifice 

78 Nozzle Plate 

79 Heater Element 

80 Air Bubbles 



[Translation done.] 
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©5S£l$M&£©*£fctta^T*SI#»2 3*62 6 

[»#9i3 0] iffiTc7>?£, KtMtaO©B# 

i«fl«l:»)W5Tcmln5^t, ^fftffiiOfi 
^H#JB»H»llC*ra;-r* Tcmax7^ <h*6$tf& 
Ufc^t*«*fr*«f*3Bl 7*6 2 9©f5Jft*l;:E 

laW fcE«S ftfc 7 > * ttSUffifffiBtt*?* IMBE*^ 
7 > £ IWJWSEitSR^ i & t tc«S 

«k5K«iaufci:t*i*«t-r*i»*jfii 7*630© 
i"in*fcE«©-f >t>~j3-v h'^ecMB. 

««*WEE»A7 K (CIS: It. 

Ufc^t*#iii:-rS«*«l 7*6 3 0O«n*>fcffi 
[W^a 3 3 ] MEffiaBaiX^jWEWMfrf-T** 

ct*w*fr<E)Bi*jai 7*6 3 2©Mn*tcE«© 

3 4 ] lttBEE**^*^ J^ffi**^ "C* <5 C 
tS1Wltt4»*fll 7, 1 8, 2 3, 3 0*63 2 

[*"»©»«&»«] 
[0 0 0 1] 

»JC<toTJE*^rt©-f >d/t:EE*SC«i**i;S-&, / 
7T;U n □ * 6 -f > ^ M $r qt ffl $ * -5 <t 3 (Clf ^ L fc 
i7 vx -y hiCEft^y h\ ^©BS^y K©SS3g*S, 
-©ES^-v K©^16*ii, Rl/, :©E|A7F5ffl 
t^c-f >^vx-7 HiCESiSBlcH-r^. 
[0 0 0 2] 

[&*©&«] yj^^D'^^O-f^yi-yh 
itESiSfitCffi V^n^-f >i?yi7 hSE©'\-7 Kid 
BE^^^^iLTffimili&^^ffl^fcfc©^!!!!* 
*^Srffl^fc *>©**$>•£.. 

[0 0 0 3] tflAtf. £E«lS»^*fflt»fcE»^y KT 

ists^ttofrt©^ >^jE*=£^«j$-e-, c© 
-f > * 1£ ^3 © ^ W) \z «k x y X ) vm □ * 6 -f > i7 ffi Z Rt 

^^^JE^^tCiBigL. 3.©|gfj^Sr^trsn^-r 
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£ it -5 £ £ (C <fc o T -f > i7 m £ f± m $ T I/ »s . 
[0 0 0 4] C©a«fB^'\->' KTB, -f>^)E^C0^ 

^OBEIttt»C«tbT3t*«H*lBii»HI!©EE*li»*«B 
e^ns, fit, £©a©lB»^y KKlfcHT. -f> 
^jS©ttttJ^ 5 >^«-f >*©@W«»jJi»»C»0*^ 

[0 0 0 5] 

[fB^T&WftLJ:^ tT-S^S] C^acDfB 
g'X'yFH um (V^Dy — U"W©«»T 

<Dif$-^B«, EE;*j£©JEM*, yXJMH □©*€?£«#( 
^ D*»»«oliStT?I»t5 @#iMI6Jil$© 

[0006] mmwmmwmxm. i^m & 

flctfe^Wbii. *-©&«. IB&'vy FflflcB* 
£ :>„ 

[0 0 0 7] fi&«©ie*'V.y FCtn»Tffia£ 40 

rt©^>£©@*SlWi!»]£$teU StitLfcHftSlb 

©1^-- fb^S-5Ct^#A^n*. L*>U £12®^ 

^37. h«©jBT«e**B»Z&oTLS-5. 
[0 0 0 8] C©£5&*fflF££*T&3n 



[0 0 0 9] 

[sws***-r*fc«)o#a] *56«tt. ±BB«&]t 
^•r^fcfeJca^^nfcfewT-feo, »*«i(ifE«c© 
*>©«, j xjim p £ a^ias ut^^y x;t^j t . 

tte»nfc)E*^±^t*#b, ffi^j^^^^©f^»»[c 
«toT)E*^i^©-f >^tc)i^^i)j^^i;s-ti-, yx;i/ 

'Vv Klri3lt-5JE*^©0^]E*©@^Jgi!)JiW^ 

[0010] s»*JB2tE*©t>©«. miawjeie 
/ w □ a>e> -f > ^ jjg & & ai $ ■& -5 1± m s * t & '}> ts. 

fc-f > ^ M&Stef -5 -f > i> MlDIS^I® t , . >^fi«!l 

£apgT-»e snfc-r >^»jc*-p*^TJE*^rt©-f > 

m^mm\ m 1 mmmfetikm-e\z. mm&mfrzvtm 
mmzT-cDmmmmt^ yzmtoiamm&frzmmm 
mm%iznfe~?z>z\t$:ft&t-tz>m&mi\zt£m<Dm 

[0 0 11] W*W3ICE«©t>©«, WBB-f 

*«#sn*» 1 iii$h. as 1 gwr^j: 0 *>«?mihbi 

tsm&mmmiz-? % z. t zftmt-rzmxm 2 ictess© 

[0012] «5£JS4KK«©=b©te, mtess^xe 

s-a-aafiR*. c©afig#j:Dfe^tr^4^ 
nt y x; im p -r > 2 m z tt ffl $ ^ a nt ai m m t * 

^jg^Rtms-e-. Btm$n^-f>i7jg©jis^iii^Ta 
-(y^mm.mfe.timt. -y > * a«« jtarrca je s n 
fef >^s«{rao'^T)i^rt©'f yzommmmm 
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[001 3) »3RJH5fcB*<Ot)©tt, ttB-f>*jt* 

mm*. mmmmmm^^mmo(Dm^zmi&^ 
mmt>mt>tiz>w, 1 mmm®. as 1 swrni o t>»#w 
M«*g<»j&ufcj62«wM, aix, autumn 

«k 0 t>P#ISmRS£«< LfcSg 3 IfUPK^ < t 
[0 0 14] »*3K6.tCfS«©feCO«, MB^SS*® 

Mmn«. «WEH*«»Ji«©RtntaTic«)eLft: 

[0 0 15] §S#jK 7 KBftw MBISilg^cD 

«*&i#iw*, «naH*«*b«»i©a9!fnt©i/2«TK 

[0 o l 6] awaH8K:B«<Bfc<Btt. METc?^ 
t. Rff«J:Qfifr>H*MM«£#jrr«Tcml n 

[0 0 17] »*a9Cga*<D*><Z)«, ||&81j9»&8 

t»« a nfc t c 5 > * € ate u fe t r « -r 

[0 0 1 8] W#3B1 0 fcdROfeOtt. METc5> 
Tc 7>*S*-fB* £J:oT*jS £ ftfcfg IV 

urnc j; o t*c Lfc n t trzmxm 9 t 
[0019] ts^i itne«©feo«. wiByx^j 

v - tt *[ «t o xsffi u c t £ W « i -r s m*m 9 
[0 0 2 o] mxmi 2fcE*©*>©tt. t»*ai*>e> 

ytisny h^&m^y Rioi, tfrE^>^#tti 

<o vimttmmtmm \z ct o tse ufc c <t 
[0021] mxmi 3izmm<Dh<D\$, mxmifrz 

>{7z?x.y b&tiSk^y Hti6-jT, 7>**»JflMiE 



(6) 

70 

[0 0 2 2] tt*J|l 4\Ztm<Dh(DiZ. S XfrfflUlZ 
BWS»JWc*0*^T£fefcTc5>*£tt#U 

cyyzizfoCT, mmmmm^-r^mm 

20 [0 0 2 3] mim 1 5 {CfB®©fe«tt, tuf2jg^5^ 
MrGTc?>9lcjE:i;T»)HIMni«CE>ll«IB?« 

z. t Wl ttzmxm 1 4 i:E«©-f > ^ s? x 
[0024] 1 6 tcB*w mm&mmm 

MBTc5>^£j&i;T&tt^f&gm©f&Jffl®^ 

ft, -f>9m<DmfTm&&izmm* j 3-x.mz&mmm> 
[0 0 2 5] itai 7tcB«wfecD«, yx;mpfc 

40 •a-Sffi^^^S^^Wr-SB^^^ Ht, EE****^ 

a-&, yx;p«D^e.-f >^jg*p±aia-e-^j:^jcufc 

-f >i/vx-y h^B^^MtciJ^T, WBBS^y Htc 

it. R.ii-&n<Di>9<ommm.®mm\zm-3^T'%.ibtz 
t cy>zztt5-v. cyyzizfeCTmmmnz 

so [0026] m *m 1 8 iz&mohoi*. mmmmmn 
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»/w;***u fcMMW^mz* tc7>^i:«i;t 
coo27] w*^i 9KtB«©fc©«, m&mab/w 

^fmk&u afcjgisw^Rtt, tc5> 
1 8fcB«©-f >9i?x.y bsSfaes 

[0 0 2 8] »*^2 0 KfB«©fc©«. MBUb/W 20 

.£*&*fc»K3-a-*»2BHBg*£» BE2l£*JKI8S 
■fr* H t Tig 2 )^3BS^ fc <£ 0 31 # & * tlfz * -7. iJ X 

c t T"f > * jR(ttB« © * u x <omm zwmtz m 
2 mmmm t s^tm 2 k «t o thus s ft, 

wfBfi»iaiftij5^^^2$iiMs^iL, femmw^fk 

tt, Tc5>^K*t;T582«|J8»#©»^IB&)£«> 
SCtS^mtf 51^11 8XIJ1 9fCfB*£©-(* 30 

[0029] »*«2 1 icfB«©t>©te. ffi£Blb/w 

»3«»/'WXKJ:oX«(£$ft, mlfBliWiWS'JS*^ 

#Sii:t5ll*ll 8fr«b2 0 ©fBJftjIMCfBSc©^ y>7 40 
5>xy h£fB@g»T£5o 
[0 0 3 0] 19*^2 2ICfB*©t>©«> WfBKttft^ 

-epb'Iji $ *3 tt -5 5t ©#sas t '&e>m n 

[0 0 3 1] m*m2 3 !CfB@© *>©«:, mrfBIKRjflf- so 
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to 0 3 2] M$g2 4trfee©*>©«, i&gbh/w 
xa«. -f >^«*ntas-&*ir»8*oji*TflE***« 

ft, tt£tttt£M£*e. * 1 Bsss&tfg 1 etms 
5 tcjscxsg 1 NiiXftOi 1 etffiKSa>d>&< 

[0 0 3 3] W*^2 SfcfaK©*)©^, HfrfBffittA'^ 

z>& 1 etms^ t zstsm 4 mwvix ± o x«^;$ 

ft. mlfB^tt^KS^?:. » 1 KHKXKtflB 1 "±£±5^ 

*©^^t< tfc-^ositt, ft^mv^s». tc 

(CiSCT^ 1 l^5SS^StX^ 1 etttKX0>4>tt< 
2 3 JCfB*©^ >^vx -y hSCCfikSSBT**. 

[0034] w*]«2 eicB^o^wtt, miaen/t;i' 

JBiWiS*icJ:omidft 
tB S « *JB l ttWH* i *^tms 5 Kifj/UUX tc «fc o T 

[0 0 3 5] lff*«2 7tcE«©t)©«. MIBRn/t;P 

^^fll(C»!B$'&2fll2KSSI»j:. ffi^^^iR^^ 
■fr*;:tT*2K!RH*fc«tD5l#ii*ftfc/n^*X 
©*&«#*-f >**iLTttffi3-&*»2ttmK*£ 
*^tf!B6e»/1J^lCj:oT«j«*ft. MfB#tt^»j 
S*«. «2»3lfi*&^»2ttaiR*©^!4<tfc- 

2 2 tttBSm©'>^ < t fe-^©Sm© 

56&«rM*ife»*ilt»*t"r*ai*JB2 3*^2 6© 
ffrft*»TiB«©-f >Jyi«; hSfB&g»T$.-&. 
[0 0 3 6] W*^2 8CBi©t<0», HEEK;^ 

^S:^SHC)^?l$-ti-^^2l^ag^i. lE^^^iRi^S 
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© + it 9t z -f > ? fa t v x nt m £ & m 2 1± aj s * t 

2 KSSUI&tflg 2 qttJBS*<D4>& < t t>-;&©gi5i© 
tt&M^^SClt^«i:-r-5M*^2 3frS 2 6 ©fa 

[0037] m*m2 9\zmn<Dh<Dte. mmmm/vv 

«fc 9»»£ttfcffi*£©fc9Stt»*«J# r** 2 

D §1 £ & * Itifc ;* zi 7. * 7. CD + 4>8B# & -f > 2 ffi t L T 
ttHl$1**MI2i!tHiS*t*-&trtB7K»/^X*« 

Tc7>£fc£i;Tj&2*-;PKfi*<D36£ 

fifia*j£«&*i:ti*«i'r-&ai*3a2 3 3&»6 2 6 ©fan 

[0 0 3 8] W#JS3 0KfB«©fc©tt. «(IBTc5> 

«tHiJ:Ofi«r»H*lB»«HBt:»JS'r*Tcm i n 
7>?i> KfHiJ:0fi^HW«»««lt:*#l6-r4Tc 
m a x 7 >i» id^Ml/t ^ t*#Sltt5»*a 1 

7*52 9 ©Grna>fcE*i©-f >^ vx y h jteftgft 

[0 0 3 9] M$£3 1 fcB*©t>©tt, Tc7>;7£ 

jR-r 5 > * *9jfira:wtanic£tt * nfc t> > * ssg'j* 
*«^i*»*fp#att««efc»irr*cfr. t 

tSr#mtTS|g*^l 7£>£, 3 0 ©fatt/WcESc©-* 

[0040] m#m3 2\zBm<Dh<DU, yt^mwLWf- 

[0 0 4 1] B#B3 3lcE*©t>©tt. WEaE*»£ 
»WEE««»^T** CtfeWilt-r *■!*!■ 1 7fr 

S3 2©fana»KE*©-f >*s?xy bitBBBfiT* 

[0 0 4 2] ■MSH3 4fc:E*0 i b©tt, MEJE7Jfg£ 
*fWB»«fT** i i*Wltt -5ai*«l 7, 1 
8, 2 3, 3 0*»&3 2 ©faniWcEBW'f >t?i?x.y 

mwbbbbt**. 

[0 0 4 3] 

[SS9lG>BiS©»IB] KT. #89?©ISJ6©J&B£0iS 



(8) 

-/;P4^*ZL- y MfcbfcfiHH^- -y h 5 t, £©ffi 
[0 0 4 4] $r- X6tt. fcBi»»&*#fcH;ttLfc« 

io Tl>5. C©S«j^a--y h 5tt, JE*S»T2©5fe« 
ft, B£«3j&«i|J&tt2»8*KHr*rtBBKS»<Sft 

[0045] mrnmrn^ 2 mm8g«^&35t^©-« 

X\t, 3 0 ym~ 1 0 0 wmSg©S*TMV>4ilC^)0 
#tt£>ftTt>.5. fit, ^©EE*ffi»)^2«. JE«#: 

1 oirtgB*eii lttsitaiuisEstifcti 

a. (d 3 ICOEiSiJfTi&S. 

[004 6] S-JEWIIH^ 2 SJffifflg&#7&t@j£« 
3±{cS^-3EtlTt5D> ffi*fi*!j^2©g*^g|5*@^ 

« 3 ©» j: 0 bnmizmiti ^ -a-fcn-}**.^©ttiiTiR 0 

tt« -^tl^tlgitS&n.- h 7 ©ftgE 1 2 (7-f 7 > H 

;i^4«, H3t«3 <httS*f#J«hf<t«.fiItiTF©Si^g|5#I® 
T% &JESlBibT2-i:«^65t^$tlTt>5. 
so [0 0 4 7] gi£g&rL-<y h 7tt. 0 2 \Ztk? J: 5 (C, 

8&^j$a« 1 3 zmizm/vx-y X)i<7u- hi 4 £«ts& 

^fiESSl 3©-*©SffltrgBfiL, #tt«l 5£;X 
[0 0 4 8] yX^7"l/-hl4H FybB&Hmk. 
Ttt, 1 8 0 d p i ©tf-y^T9 6<s©yx;m§p 1 6 

•••?:iiL, dne>©yx;HBP 1 6 -\z£.-dx ; X)v 
40 jij^«^-r^„ ^i/t, c:©/x;u?ij^. ttmnr^'f 

[0049] gitgs^fiestg 1 3 y x;uxi/- h 1 4 

<D&JX)imu 1 6-tr*fJS$-B:TEE^^l 7t^52 

7^S&P 1 8i3<t^a-T>i;^l 9i:&.5£gB£ffi*fifc 
L^ffi^©ge«TSSo C©^8S^S«13«, 

S^nT^s. je^i 7«, ;x;«a 1 6©?ijg^ 

so «SP2 OTEHSftfc^Wiia^T^fifcSnT^ 
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mx. -iyvm&u i 8**#j«s4Trt-.*. m?j 

tctt. yx;nwni 6iff*n 7<h^aa-r^yx;u 
aan 2 i ^mm^m\znm^-ttxmn^>. 

[0 0 5 0] 5M4«1 5tt, X^yUXmm2 2±.\ZP 
PS (*'j7i^l/>W77-fH) «$<©*tj»:7-f 

-f -V77Agi5i:, >£Sl 9©— #©Haffi*if 'o 

[0 0 5 1] ±e©l*J*S*r**'5IE*'\'.y H 1 Ttt, BE 

£«fc»3, S8S1 2iVX^7"I/-H 4MC9PEE341 20 
*. £©*¥BEK<koT, ^'f-\'75A«*«llS-r*»li 
7^;i/A2 3^fL. 1 7 tfJRirr*. 

)E*M»J^ 2 * 3fe« t Tfi»?ft¥# (61 \Z iRJS $ * 5 

S„ -5"LT> Ml 7©B»*«MHcJ:oTI*i*<ZM' 
>i/l£t)W&W>TZ><D-t?, ^©BETjffil 7©^5B^iRSI 
££K J: 9, JXlV.mn 1 6*»6-f >£fg£ 

[0 0 5 2]*K, ^OfiftAy H 1 CD§giS!77&lCOlA 

TlftB^-rS. C©B»Ay H ltt, *»J6fcttfi 30 

tt\ fit?a=yb5, 4r— ^6. iSSS^- - y h 7 ) £ 
ffi^StTS^SCXet, ffl5i&©f5®'V.y H 1 \Z~D^ 

x. &ms&*n&<»^smm.mzmm\s-t:\*t>-D<i£ 

Jim 1 7 fl©-f >^ffi^©@WS»^»3T c 
SteXgt. aj£lgTft6ftfcB#«»ffl»lTcfcaS 

[0 0 5 3] *&ifi»«Ttt, S«£I8»CT, feS»£*l 

fi»»»Tc#tSWt»»DT**©a>, RtHtJ:D ! &lB 

K l*3IW©Tc5>*l:»«t*. 
[0 0 5 4] £TF, €H8ICOV-TKWr*. 
[0 0 5 5] ±i2©ffl£[X@-ett, *"f. ffi&=L-<y h 

Si 3, RtfPttfci 5£««lt— fcfc-rs. ^© 

ggSSa- y h 7 ©#&« 1 SffliJ^aSlCir-^ 6 * so 
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&£-f&o £©#£tt, Mittf. *3»»l*fflt.TfT3. 
fiitgSn- v h 7 <h 6 i Ufcfc 6) tt\ g'Jj£f£ 

3t»UT»»$-&, W.to&MSto\ZftXt%. *l/T, 
BESM»^2©5fe^ffl*#tt«l 5©ggU 2KM5&2 
tffc«JBT4fc«*iM-<&. ffiRft©£Lfcfc&tt\ £© 
<£B&*I>#SgT'@£& 3 ©*Bt 6 ©rtfit©^ 

[0 0 5 6] fflfl^Xgtt, H3lC»TJ:5fc. sTfififs^- 

■5o #*!S#ffiT?tt, fMB/^X5S^|gtt3 0 iBft^s 
■yHli^WCSlU tMB>^X«3fe@tt3O30« 
aflfeUfeBMB/WXTP 1 (»««*©-«) £ffitttl 
» ; F2K«iebTB2»'\y h* 1 *-6-f >^jg*ttU3^-& 
*. ^LT> UttiiStlfc-f >^M©»»*m : ?^fF3 1 

fCctoTSiSL <-r . ajesn/ff^ 

^««K*tJV»T£E**l 7^©^>^©HWSli/l»! 

[0 0 5 7] &ffi/Vl>X%!kmi&3 0 tt, CTAtf. 04 
\Z^tmH51Vl7,TP 1 ^©l¥«/t;i/XT 
Pitt, S9tfi l/T©tBtffiVmi»6ft**tiV 
h*T— ^£DBBT*fi:$:XSSi±-5affig*P 1 t. @) 
II*P 1 Ktt^T»££nT*;MBttVh**8-r* 
fg 1 Hfi* P 2 t . $B 1 h'SI^P 2 \zm* 

r^^nxm^m&v h »&MtttvL tt-tij 
>^^<&ttm$-&s«:aig*p 3 1. attu&mp 3\zm 

l>T«±SnTfftittV L ^i«li#-r-5^2 Kg 
*P4t. *fi«ttVL3&»6«*»M*ffiVm*T-3e43E 
T*fi:^±#^-&-5$iJSg*P 5 t*>&«J«Sft*. 

[0 0 5 8] iSglPllt BE^J^l 7^©-f >^tC 
EE*S»*@lie3-e-SS«TS)So C©Bfifi*P 1«« 

>^BE*tt, 0 5(C^Tct5lC^i!jTS. EP^, ®gS 
^P l©«t^tcJ;t)ffi^Sl 7**i4nT'f>i'EA 
9 ^t75A»* 
«*-r*»»7-f ;UA2 3©S«1^lc:J:oT'f >^BE73 
tt£*tt«J:?>*>Ji.<&D. ^©^, -f >^EE*ttj£# 
«®ctOt)[S<^S. IP'S, C©@iSSSP l©««&tc 

[0 0 5 9] lOaillPlO^WPwcl, O 
*0, BE«fi»J^2^©«^ll#ratt. ItlllfflTc 

:®WPwc ltt, BE73^1 7rtI-i5ttS-f >i?©@ 
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[0 0 6 0] tttBgiUP 3tt, JE^J^l 7 * JRIB 3 * * 

z.t~Q-iy^^ms.vx, -r >*7ffi*;X)vmn i 6*> 

ibqtaj£-t*5g???T£>5. £©tttbB*P3©5fi£NMII] 

»sn*i*MK:Kj£3tts. icdwpwciih, 

Ktt, H*SB»Ji«Tc©KW-«fl!)l/2aTfcKfi 
[0 0 6 1] »l*-;PKR*P2tt, ttlllRiRP3© io 

tt3&n§#i*-f 5 i^ftAnmsgip i aim 
entrap wh laiis^sns. gp^, jisi*-jh*5* 

P2©»tl9ISIPwh 1 *«»«*© JMB/W* 
[0 0 6 2] **J6#ttTtt. RiWIIPwh 1 

tt3.%mi®mvtfisi\zwi.i2.Lrz&iwffi/vi'Xt. ft& 
MPwh i &ib i m&max. o feHv»»2«wBuc 

mm j: o t>fit»« 3 «immicRft u£$b 3 imb/w 

*££JBK -f >^»©a>J^$:3(5|ff 5, 

[0 0 6 3] C HT, ±fB©!B 1 ^ipP^P^fi. ffl#.&T 
«©E*-^y h* 1 AtRffl-iaiOOH^rSnHnT c £W 
LT^fcSa lc, ft *> ttiiW > ? < fc * P$m lc 

isitsnso $b 1 «qu$Mtt. mmwmpKD 

MWPwc 1 &4>ftOT*mMTc«>Rf|-ftlC 

mmzmizzn. !S3i?«pP$p.flte, gia(qu$MJ:9% 30 
[0 0 6 4] #uM$jfc«grr4£. @*tiW)ji$Tc© 

8. 4 us (V-f^Pg>) T*D. 
Pl©S4WPwc 1*«4. 2/is©S^-tr«, 06 
C*'4"J:3lC. gltKVBm (M) #4. 2ms<*:2 

n, % 2 iwn ( s ) •»% 1 ii*PP$Rfl<fc 0 1> 0 . 8 m 
siu3. 4 us tan. m3mmmm (D 

WBA 0 t) 0 . 8(isg^5. O/isiSW. 

[0065] fit, -f >^*«jea«Ttt, ±te©$o 
< 3 «5swffffi/t;ux t p 1 tswBKtf 2 \zm « 

fa?*, Z\<D£?tmWVl>7.TP 1 TWEttSlH 1 2 K 

6. ttlr>T. m^j^l 7©»!B«J8*«JB1*-;H«R* 
P2 0«l6«?WtS-3T<lt»Sn. RtffigJiiP 3©#$S 
fc#-3THE*£l 7*tjRiBgU, yXMO 1 6*»6-f > 

^iBtfttHJsns. ^(Diiai^n^'f >£jB£ii*u 

S^f? 3 1 b>T&fHfi/ T P 1 «©«§** 



[0066] z\0n >?mmiz.&mz&^T, -iy^m 

©<±ffl»fi#I¥tifi>''Ul'7,TP i»K*ai-r*. «»J^^ 

T c S*UT^fc»^C*V»TJB 1 iWWXfcffl^?) 
t, 0 5fp{C^M-C^f ^'T5>^T-Ptai^P 3** 

Msns. £©*§•&, Btajs^ps^^s-o^wip 

HSiP 1 tCfc^Ta^^n^-f >i7 off*; 
ffi«j(C«toTffi^$n^.(DT, -T>^©»fcm»ttftfc 

^^sT-^-r^-i'5>^Tia:tiismp 3«i&$n, sb 

3 £/B (^-5 £ m 5 L T^f ? -f 5 > 

mffi^P3^«2:n5. ^n^©*^, ibi 
[0067] m^stT^wiBgi^-y h i nfimmm 

Rtffi-O^S^ft^t&SSB 
l*-JH J S*P2Ci»1H @^Jil6^WTc*i 

■i m\zm LTte, m 2 wi^7 ^ffl 

>Ptz < Is. 0 , SB 3 fMB/t JUX ^ffl t> # < «t 

[0 0 6 8] £[>tJH. ffl^-ST^CDfia^'s-y K 1 ^IStf- 
ffl«t 0 fefi^ltllifflTc ZmLT^tzM-SIZte, 

Tc*t|!WHM0CEBA7 H lctD*>fi<^?.o ^© 
'f>^it:Wl/TH, ^2i¥ffi^^XSrffll^c* 
^^«fc#<^D. ^lffffi/i;l/X5rffl^fc*^^2# 
g t'^ < ^ 0 . % 3 i¥ffi/i;PX ^fc»-&*«ft t>4>& 

[0 0 6 9] -tux, s i mmn^^-vit. &wmsi 

^ll¥ffi/i;UX (Pwhl = 4. 2 us) \Zft 

m-?z>^y$mi wi t. w,2mm/vi7. (Pwhi = 

3. 4 ms) \ZMfo-TZ>-1 yfmi w2i, m3l¥ffiA 

(Pwhi = 5. 0 ms) \zititfy?z>-i y$M i w 

3 <!;5it^T-5^<i:tC«t0> ^SO. ilSfPl*^ 
RtmS^P 3 ST©P*MMHI&-f >^»<h©4§HM«^ 
6H*«»JS«!Tc*WJg-r4. 
[0 0 7 0] BPt. ^n^O>f>i7iIwl, Iw2, 
Iw3SJt^tfc^f, -f >i7»I wl^it>'M<. -f 
>^MIw2, Iw3*W>i7*I wl<kDfc^€ri^H 

&*G~r%m&'\v fi©«^ (0 6icaw©^t^ 
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So **«»»T«. -O^SIwl, Iw2 

**K«L<, -i>^Ml w3AH>J'iI wl cfcDfc^- 
^.KB'Ny Hit, -f >£S I w 1 , I w 3 tfNW-L 
<. -f I w 2 *H 1 w 1 J: (3 %#^S3gA 
7Mti:-3^Tt). BftfUMffiTclitttHtaO'V 

[0 0 7 1] *&, -T>^|Iw2^1^< 1 -f> 
^IIwl)Jt2#|l:'M< < -f>?liw3m* 

H*»HMTctt«»**D 

[0 0 7 2] *fc, ^f>i?iIw2*Sftt>*<. -f>£ 
■***rr*E*-'Vy H 1©«^ (0 6lcxEp©ig}#T 

[0073] ±cew®/t^— >atf§sn&«£ 

[0 0 7 4] £©£5tC, B££*P 

a/^MTP 1 t-r 1 w 1 ~ 1 w 3 wffiwsi^ 

6B*«»flJWTc£*J£LTlr>*©T, «J£j&«««T 

[0 0 7 5] ^>i7^ltIST«, Sh£l'gfc:43ttS» 
1 BJW«£B»T©«j£e*fc:*^*. 12®^ y H 1 £ 

3gpg©Tc 5 >>?\zttm-t s. @7tc^-rj;3 

(d.ef) 5>^K5HSLTTc 5>:? I D==0£tt-*?- 
-f-5. HW*»»«Tc«»8a!tHtJ:0fi^»^C: so 
liTcrai n5>^(C»«bTT c ^>^7 ID=1S# 
^-U BtlttJinT c J: t) SHi^CfiT c 
max7>i7l:^SLTTc7>i7 I D = 2*f=t#f 

[0 0 7 6] f IT> @*«»il^T 

c o^Bimtm 8 . 4/isT*5©T, @ 8 tc^rr.* ? 

\Z. J£**l 7^©-l'>i7©SWStb^ffiTc^7. 6 
/xs£U:9. 2 u s^TTab^ie®^^ h* l#gC*p7> 
?K#2S$*U lffilSlTc*5 7. 6ms*#§©|B 

H lWcm i n7>£Jc5HI£tl. BWSi&Jf to 
WTc^g. 2 n s kQ^g^mm^y h* l#Tcm 

[0 0 7 7] £©£5^ *^Jg^©iSjg^T«, 
Tc7>?iLT, B^rfiMffDQiTc^RtMttaOTft 
£S2p7>£<!:, H*«ftH«Tc#RttttJ;t)«t»T 
cmin7>?i. H#«»»MTc*JH«-«tJ:»)fi^ 
Tcmax7>^t2ria^L. Kft&©££'\? F 1 & 
:n?.3^Tc 7>^tr^Ji-rsJ;-5trb>t©T, & 

TSdi^T^. HM©^— ft*^BT*-5c B so 



WS»Ji#jTc©¥iJSKMU IbSg^P 1 A^qtttJg 

[0 0 7 8] iu5T, ±f3LfcSll^xeT«. SMB/t 
;PX^^|ElSS3 0 3 1 t&ffl^T-f >^fiS 

fc«j£U ^©<>^«»lCSo'^Tffi^^l 7 ft©< 
>*©BtfS»HfflTcSW£bTl>fcj&«, B^filb^ 
He ©S3«H^©*S{ClfES$ns%©T«J5:^. m 

ASl 7rt©>f>2©B#«»»J»Tc«ttjrr*J:3 

[0079] ^fc. ±ia©«sia*. itffis nfc-r> 
*w©jRfrafl^B£Tft^>£^wj£a»£, Mjg 

JB2««*l«aHftA»6«l*LTt>«J:lr>. 
[0 0 8 0] lEltWffi/tMTP l&m^tz 

Ttt, IMlifi#K:*»t4aigS*P l©«F*35»6iltmB 
*P 3©&^£T©»fF«gr«S]l?iPwh l^^x.T-1*>i7jg 

a«oaj&**»0fT^^ »2««*jj&a»Ttt, mm 
mmp i#*&et(us*p 3 ^©israraPBt'r >?mm 

*j£*«fT*.S. 
[0 0 8 1] -^LT, ^©»^(C*5^Tfe, HMffi/I^X 
TP 1 IZ&VZBMmmP l^e.tttBS^P3*-C©B# 

wniHPwhi*. !fsi«qu$m. £2iuu3ra. r 

tf> »3«WIBK19:j£U -f >^«a*oia«S 3 E 

[0082] 7St5, -o>?m<Dm?rm&$:Mj£-?z>mm 

§7 l e^s^e»©^ffiffi^trso*#i'>^^^ 
^x-r >?ffi(Dmnm&$:*sb2>h<Dtftff-m\zm^ibn 

[0 0 8 3] *fc, ±B©*M»*T«. RlM^ 
ffl^©ff{ffi/i;WXTP 1 «:ffl^T-f >^iOHSW> 
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RitfSg 3 £ 0 feS V> * 5 fMB/W* 1 £ $ •=» 

IC JDAT, 5 «JB©ff{K/WX TPlSi HTaS5g£ 5 
0f?^, *OW3e«**>6H*«»H«ITc*ffi>t«K 

TP 1 *ffl^TjBJtS2HIff^. -t©«J£IS*J&>e»H*r 
fiMA K9 T c £ffl*t W 5 «fc 5 C bX ct ti. 

[0 0 8 4] ^bX. 311&±©W!JWTP1?: 
ffl^X»J££ 3 BfiUifrofcJi^Ktt. MftiftiGS 

»m-tt±D*>s^H*fi»«»iTc*wr*o^, 

[0085] &tz. ±.m<D$mM®re\^ mti^m^ 
t vxmmm^- f©jee«b»^ 2 &m^it&m^v k 

- Fo&nmm^mmm*:- wizmmm^m^tz 

[0 0 8 6] ffifca^SS^ttflEmSiirf KIRjfcS 

n-5t>©x«&<> «*tf, m^^^i^*^-ra&-3 

T *)£(/>« J^T> 3B»*^ftfflt>fcB»^y Hfc*5BW 
[0 0 8 7] 09^6il 1S#»UT. fES-^ 

y h 7 orotgestc^xiBBj-rs. «*LfcE»^y f 

7 Ote, #ffl-f >i^7 lCHBffl-aSllJjtti^- 
7.«g&7 2<h. *ii-f>^^7 l©$?££flgffi-r&*:# 
©«^£J&j£-r-5«#©igg^j£g|$1* 7 3t, ffi*^ 7 
4^>JMn7 5 tt3.Z&ffl£mifzffi&Ml$.m®. 

7 6 t, «&©y x;h»q 7 7 *yij«KM«:L/fcyx;i/ 

ZfV— h 7 8 <h^6«^$n^>„ f LT, CWES'V.y 
F 7 0 «> ^-XtRSB 7 2 ±fc*«»j£«# 7 3 
b, ^-X«ffl7 2t»R»«OiBaWBl««B*r7 3©* 
ffitCSSSS^»«7 6 5i^L, JBfiM8j£ffitt7 3itt 

RM<McDiig8§^fi£s« 7 6 ©awe y x;i/Xu- f 7 8 
* &£-f 5 n t x-f^is $ n&. 

[0 0 8 8] ^©E&'VxF 7 OXte, *i§-f>^7 
1 tffM 7 4 tCF^^fttffl-f >^i^O 7 5tl 
ffi^J^ 7 4 «lS*»«OS«Tf^« 
Sft, £©JE*J^7 4tC«yX;H»P 7 7^aiit^ 
■5. ^<©yX;UPP7 7«. ffi^J^7 4ffl!lfC[6]^Tffig 
bfcBS^- /1-J£ttKffi^£nXi5 9, E*I7 4|||0 
mnm\ifct)g.7 4©^PS:SA^)@St/2:<^fiE$ 

[0 0 8 9] fit. JAMES'S y F7 OTIt #il-f 
>££7 lA^'f >^^P 7 5S^i7 4£il^> 

xyx;n§P7 7 izmm-rz^ yxjunp 

P 7 7 Zfctim 7 4 ©rtUffl irttffi*5B4*^F 
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[0 0 9 0] eOES'Vy F7 0T-f>£«iS:i!fcaJS-tt 
B 1 2 lC^-r<£ 5 K, 

f 7 s^im.xz.m&^^z.ii-z. mm=t-7 9±©-r 

>^^«»e$#T^8 0*EE*^7 4rtTf8^S-& 
4. iP^, 012 (a) fc*-TJE1!f**Ttt, mm=t 

7 9±£^ttfg£Lfc^©T--r >^jS5«?tmsn^ 

10 012 (b) KStTiifc, M»f 7 9±©-f 

^7 4rt©-r>^£iraiE-r 4. ^©ssm. /x;mn7 
7 &if urns nfc-r >^*w >^»d:*oT3»a-r 
■5. 

[0091] z\(D^ofs.m^,(Dmm^y F7 okoux 

JBE*^ 7 4 F*3©-f >^EE^)©HWffii!lil^T c &HJtT 
Sfctt, Bl 3H*-rffMB«»«^TD (*36 

BJ1 ©»««*§©-«) £t¥flE«^58£|5lSg (*%9J©ff 
«ffi<S^fg±3Hg©-«, B^-fr-T. ) tf»SX£3-ti;TB 

[0 0 9 2] :©ff«Ili^TDIt BE^7^7 4rt© 
-f >^ tcH^Mli^T c ©JE2)ffi»j£aig;*lt-5®i!I 

SiPi i^im;wTP2i:, ^©as/^y. 
tp 2 £v *>mzmt£2nT j X)iffln 7 7frt>^>z 

jg^ntai^tir^iimS^P 1 2^ti , fd:Hl/i;UXTP 3 
P 1 l*»6ttmS*P 1 2^X©P$F B 1Kfld i sw£g 

fie^T, mmmmz&vz>®m.&mp 1 l^eet 

30 ffig*P 1 2*T©l*IHMHd i swmt'f^i 

«fTa«t©ffiHH«3&»6H#S»««lT c <&Stet-4 

[0 0 9 3] -5-bX, «!S$nfe@*-S»JlWTctca 
fiAfftOEfl^Ny H7 0*«IS:©Tc7>^f^ 
itsctt, ^j4f4J;-5(c, Tc5>i?«lcE*ffl 

[0 0 9 4] Jf-bX, Tc5>^#K»3SSnfcE«^ 
7KI (7 0) irtt. Tc5>?^*BSfti. r©T 
c7>i7©SBtt> MZ.it. B 1 4 tC^-T «fc 5 ^> 
^*BSE«3 2 lC«fcoXff:bn-5. i©7>^SBS5« 
3 2tlTll Mit»3tJIft»J*L3fc5'-MW*y 

\s-hmti>wm\zm^p>nz>. ztz. yyzmzm* 
3 2 ic#$n5 7>i7*Bit«tbx«, 
mmm<D^mz^-orm^i\Tz-7-^mm^. 7.+^ 

so T»j£T<&i:£a«T*«. 
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[0 0 9 5] fbT. ±fE<D-?-i7«$8<hUTte, Tc 

7>2*7n?tm ttmwomi -^-zmmzmm. ) 

2M DA* T0J » Tcmin7/J0Tc7>i'ID*! 
r 1 j , T c ma X7>^©T c5>iMDrt*r2jT 
&ofc*££ia. V-i7W$BiLT roj , r l j , 

r 2 j &m^z>z.t&T'%z>. mm\z. 7^7?^7h 
[0 0 9 6] ±«©yx;p?is*»c5ii«*/te» 

zzt^-czz. wah ;X)vm*2mm%-. §jx 

)Wifi3 7>ir <M&. Tcmin, Tcmax) 

jBsnfce*^? h itij, ^-zmnz'Av&oizm 
jrraittfTS*. ins, mi yx)imtm2yx)i 
mttmzmm? <D®&\z\t^-{7mmtLT 
taj *fc, m\ yx)iwwmm : 7>i>T-3b 

ol, f2yX;WTcm i n 

*fi?$S£bT TBJ SJflU*. ^5>t^ iUXJW 

g^^T&^T, ^2;XJWTcmax7>^ 20 

[0 0 9 7] £CD£5ft«5!c£«3,I<>:lc:<fcD, 

[0 0 9 8] ±E©ft^fttif?8<>:bT«, X + ^TSE 30 
*»^tlfe-fiitf*STc 7>? I DttllfS 

w-nm^m^nrzA-^- K^incffl^en^o r 

«F^fl:*|gj6«CSnfc5>^*8B««3 2 £E»/\ 
K IfflTc y>2mn*X3rVf— ^y-i >±.>y\Z£ 

-iT&mmzwiz>~m<oi£z>z\ttf-5jm\zt3.z> 0 z\<Dtz 
<DMmit\z&5-?z. 

[0 0 9 9] ±ffi©Tc7>i'lCH(, 1 ^JAtfS 

1 5JC*-rj;-p»C, Tc 7>2£^-f 7>^SiJl*$8£ 
7 > 5 WRIffitteit*? 3 3 K ffim W l~ IBM $ -tt-T «fc 

yy>jw$mmL l &m i i-z 3«, e®^\ 
ypiicrtisn*. co^>^iisiJif^feit^3 3 

^^TStl«J;<, 0y;tfc£, EEPROM^IC^tU 



>*MHW««E1IJIH 6 3 3 £Ee£1*Z>fM?ltt4 6i$ 

[0 10 0] ^Ct. ES'Sy H 1 C#SnfcTc7>^ 

T-5. uiT, 01 6tt^'J >9*>'7ny*m<D'(>i? 
yi7 h5JE»£«©*&««j«£K!jrf*:/Dy*B 

[0 10 1]fl*LfcBftSltt, yj>^3>ha- 
54 l£7*U>hX>-;?>4 2£Sfl|;tTV»*. 
[0102] XiJ>^3>hD-7 4Ut *Xh3> 

am 44i, &m5 : -*mm<?>rztt><Dmw)i'- : ?>m*: 

E*lfcROM4 5t, *58W<D*»MMI# i a£LTfc 
ttffiL CPU£^T«J*an&IH»«.4 6£, 1811 
ESS4 7 t, *38^©B»«^36^fttUT«fllb, 

E»^y k 1 ^««-r*B»«^t«4-r*«B»m**5fi 

[0 10 3] XiJ>M>y>4 2tt, ±E©ES'Sy 

**snTn«. ib»a7 h 1 a, ep^^-^T&t-fe.^ h 

3n5->7M/^5 3i, 5/7 h 1/^**5 3 fc-t 
y hSn&ff*f-i'*5yfT55y^liIB54i, 
tEEIIK: bTttrtl-r* 5 5 <fc, EtttS 

^3 3&«MATV»«. 

[0 1 0 4] ±E©SWSB4 6«, ROM4 5ICE1S£ 
tlfz&ft-XutfyAlzm-DTmftls, E®gB©&ffl5£ 
•M-r*. «»«*5S£igK4 8tt, 3?J«g&4 6 lc«fco 

bT. MttflU 6 <MWm^W) «, SES/V7 H 1 (C 
#4SnfcTc 7>^tJ6UTt»BW40»4 8S 

[0 10 5] KT, Tc5>^KatJ<B»«4»©»» 

[0 10 6] 01 7i;^lfcIifl^COMlH * 
nX#*£iSffitS3-t££{8ffil&/t;U7 > DP 1 £, 

I»/^7DP10»l:*4Sn, J-lfrYvY (N 
D) O-T ^sfffiZyXfrfflU 1 6^€> Rtffi y— -7 
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JlFy hmW)/Vl<*DP 2 t&'atSo fit. Z.n*>(D 

[0 10 7] ^(DlHlfCOMlTIi, 
DPI hiKKj/I^XDP 2CDfajn^— ^ 

ffi«f»-? 2 bps. -f>^»*ttms 

•#ttt«lft/^WDP 1 ©^-Sg^LTjlftfiWT 

[0108] ftswwx DPin w^ftummzfT 

«t»IBJ«ffiJ: D fc^U*t>» 2 «t>|B«fi:VMH*T. -f > 

ffi£±#£-fr5$HftW)|g^gSilP2 1 t, ?&Jgl!lliSffig 
IP2 lK^T^SnTSf^^mfeVMH*^ 

ji/Ks$p2 2\zm^Tm±znT&2$>mntiLVMH 
T*ai**««tt«»stfi*P2 3t*>6«i^sn*. 20 

[0109] £ O&lSlb/'UPT. DPI OTBE«H»^ 2 \Z 
#M&an*i, Etfi»f2^EMl 7tt*W«t5lC 
BP 5, *fi»B3BK*P2 lflDGW&KtlSoT 
m«H»^2*^bHX«gU JE^Sl 7j&*j£#ttffij&>& 

loTgftlltS. ^©&. |Ri(lb4UtK3RP2 3])t 
HfttJB*TJR*rr*. £©iR*8»C#<^ JEE;*jSl7ft© 

cntrio, yxjuwni 6#ifio-f >^o*itt**B6jt 

[0 110] y-'7JH ! 7M»WWDP2lt #f£ 

91©* i Kifr/'WxKffiS u ^ritfiVMA^ 

& V P S T-f > * «£ti:IJ3 S «tt HgflE©— )£SJKT« 
ft£±#£-fr-5i*3Sg5iiP 2 44. *3R£»P2 4(CtllE 

i>T*£anT**«is v p *w Jt«fwiw*"ra»«* 

-^HS*P2 5t. «5»*-;H<B*P 2 5fc«^T <o 
56*SnT***ffiVP*&*fi«fiVGST3&»t:« 
&£TI$3-fr£»±tBg5SiP 2 6t, qtllSS^P 2 6 Kift 
^Tf£££ nxg<£«& V G *0r««f M*»T *««^ 
-;i'FS*P2 7t. «S*-JP K SX P 2 7 letter 
M^nxtltftVGA^tPlftVMJTifi^l 

#$-a--5$!iss^p 2 8 ns. 

[0 111] CO/-V^Hy HHAMDP 2Cfi 
lr»T, B9SXP 2 4;0>51H££*P 2 8 tTO^SI 

*«*»W©JBli{»S*ICffiSU. ttffiR*P2 6j&«* so 



"if 

fm<o% i ttms^icffla u kk*p 2 7 

ffiSU MSK*P 2 8^aH®gltl&K»Kffi!S 
**. 

[0 112] Z\<DS— 7^Ky MKIft/'UkXDP 2jWE 
«jg» ; f2t:ttl&Sn*t. E«Stt?2*E2l£l 7 

[o 1 1 3] am. rnmmmp 2 4(Dmm\zft?Tmn 

$SE£ti. ^=^*^*»BE**«fc9l#ii-*n*. -© 

e*>^ 1 7 KSXP2S ©&& 

mmizK-D xmmzn. *-zzxizz\<Dmftmr$*iz 

S$P 2 6«i&$nTEt»2^t<«L > 
Eft^l 7(2flM^fl&Tft*lC«[||?«. 

e*j£i 7rt©-r >^««iinffisnTyx;mp 1 

6d»6-f >^**«i±fliSn*. CttUK*P2 6Cttlr>T 
«S*-;UHK*P2 7A«{fti&$n50TffiAil 7© 

- X* X ©«»£«-& IR L#* * -f 5 > ^TftllSS* P 

2 8«sn, e*>^i 7*5gsttiSTii«it 
*. ep*>. e#^i 7rt©< >^jE*^*sig-r^<, )E 

[0 114] -f-LT, $«g|$4 6 (&Mfflffl^m) tt, 

Tc5>^K«i;Te»«^584i§itt4 8 mmmn% 

&s£fk) SfWWU l±mS*P2 6t$iJSS^P2 8<!: 
«DMKa*'r ftSSIB^-^HSSlSP 2 7©™iPw 

P 2 8{C<fc&E;*J^l 7ffliE?-f5>^EAT^ 
•5. #I;U£. 7>^Rl)!Tcma xOfig^y K 1 
ICOUTte, StWPwh 2£4. 5msIC!£3£U 
Tcmi nWieS'Niy K 1 KO^Ttt, ^£P#F«flPwh 
2 5:3. 3 y s izmfet*. 

[0 115] £©J:3lc«iB*-;H*E*P 2 7©?8± 
«5HPwh 25Tc 7>?\Zfo\;T&Z.Z>£, 
X©«»«J»*A<»IA.SC:itf«-C*-5. EP%. -f 
^ttamSH^ttS^T^X©^^ ffiMHrt 
©-r>*EE;*jK*£<iJg;*nTH-5. ^£9. H#S 
»«»Tc gltTfiiftUT^S. i©fc 

Tc7>^ICjCi;T$ilii*:-^KS^P2 7©S!4 
^PlPwh 2 5:^^-5 dtlc<fc0« -tOEft'NyHl© 
H#iift^»BT c Clbfcj'^ 5 >^T©JHS^P 2 8 

3ft $ A < #p A ^> C t j6« T * S . 
[0 116] $ <b\z. ffiS«-;UH£HP2 7KHU 
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[0 117] fci3, *36«S»J8T?ttTc 5 >f 
BS^y RtTcma xWiBfi^y F 1 fctnvf|S|i; 

»4i»iiiPwh2ti/fc««, mm. mm?>t?<DK*^ 

y F 1 iT cm a x©|5»^-y H 1 £T9J««>»£I5IHI 
Pwh 2£Rj£LT'b«fcH. io 

[0118] mz. -mmwflHz&vzftomm/vv 

[0 119] H18CflSl/tI»«^COM2tt, 7 

-v;ph*-y hmmnjvx^-wmmm^z 3^^. z. 

n£>©y-v;PF>.y w»/t;wDP3~DP5SWl 
[0 12 0] fl/T, uOlli#COM2TB, Fy 

h©pg^fc*£:i;Tc:ne.offi«i^;^DP 3~dp 5* 20 

->r-^*W|i (0 1) -CtofcidtH, 2ftl 
©y-v;UH-> hB»/^^DP4©*SEE*«» ; p2 
PgUffi (10) -e*o&»£fctt, 
i#@©y— v;PFy hSKffiA'JUXDP 3 £ 3#a©y 

PgPffl (11) T»ofc«-&Ktt. &y 
-VJPFy hlft/^WDP 3~DP 5££E«J81!rf2 

[0 12 1] #7— V)UH-> h^t!iA;i-7.DP 3~DP so 
5te, ±1B© y-v;PFy Mg»A;U7>DP 2i|^«{C 

*56w©*i«»/ , ui';*fc«*S"r*. -ftx, ens© 

y-v;uFv hWWWXDP 3~DP 5^^T^.# 
fe^S^P 2 4~P2 8I1 /— "TJPFv hit;^ 
DP 2©WI*P 2 4~P 2 8 t^«T$^. Z.<Dtz 

[0122] ccilfi^coM2Tij > y-v;uF> 
hBtt/ , (;w^n±«!>nic/x^ttttK3KP 31, p 3 2 
mW)rt)]s7>m±z~miz&mLT^z>. bp 

/W7.DP3 (*^^(D$tcD«Kl!);i;U^tffl^) ©i^S 
ty--7;|/H7hffift^XDP4 (*^^CD«WM»J 

%R£XP3 2£J:Q. ;-7*FyH»rtJWDP 

4 (*f!M<D3fe<Dffi»^ji/^»cfflS) <nnnty-^)i 

Fy hUlt^DPS (*J8«<!)ft«)Il^Mi:ft 
OM2lC«^T. AM^SiP3 1, P3 2H * 



28 

[0 12 3] *UT. fflfP»4 6 (K&fflfl^gl:) tt, 
Tc7>^K*i;TBftffl^5B*0»4 8 (!B»jffl^f£ 
ft^R) SMWU «S*-;i>HB*P 2 7©58^RfM 
Pwh 2 i. ^MltttfiKP 3 1 (D^kmrnp d i s 
1 t . /WXgMJlB * P 3 2 ©58£l$F«fl pdis2« 

[0 12 4] utlll fty-^jU'ymyywDP 
3~DP 5K«fc4-f >*«ttffl*-r$>4/*iiiA-6fc«& 
fiPft, »4NfPBPwh2C^Il:«tD, ttiKS 
IP2 8©{fc*&*-f 5>^tCO^Ttt®iElb^0^nfe 
*», 3M::»£B#HPwh 2£^MLfc7^tTte. y-V 
JH*y Hft;^D.P4, DP5Cft|&j"f5>W 
ttfcUTUSS. tZX\ H^RfFflPwh 2©^5giC#f 
•tfTSB£ISIS|p d i s 1 £36£i$|HJp d 1 s 2 i^iSfil 

sjeu -r >irm<D*kta?'( s.>#&ffi7LT\,*z>. z\n 

KcfcO, ?)PKy hffifAMDP 3~DP 5 fC 

[0 12 5] £2Btt/W;t<7>£2IM&S*<Z>3g 

i 3 1 /tj^iig*©^4 

MBit, Tcy>{/\z£-oTfetblzm\z?\,*xmm-t 

[0 12 6] H.19C«|iSl/fcBlfifCOM3B. 7 
^x^^JIi&SiiS^gifj/^XDP 1 ' i, i© 

©o^si^y x;mo 1 e^ettms-fr-sv-f f 

■v hggffijAUl^DPet, 5 F;PFs> h©-f >^M^y 
X)HP 1 6^6BtaS«*5 f;h*s» hWft/WXD 
P7t4t*. Ctl^Cll/tMDPl ', D P 6 , 
DP 7 SffeUII«iT*IC||DigL5fi±-r-&. 
[0 12 7] ^©ffii«^COM3Tll ^>2m**i. 

mttts.^m&izqmwiJvvT.uY 1 '©^^ss?lt 

ffi«fiWhP2K#*eu h/t5'->5 f -a'a«T-Y £ 
d Fry hcOT*— ^"t?*ofc»^t:v-f Fy FBlfj/N 0 
JUXDP 6 0*&E*SIHF- 2tC«^T^)<. Sit, 5H 
JWFv h©-r-^T*feot*-&»C5 F;i/F<^ Ftttt/W 
*DP 7©*£EEmtIt!j^ 2lt{&*&T5. 5- 
vFy h©x-^Tfeoit«'&ICV^i7D K-7 FB»)^ 
Jl'T. D P 6 £: 5 H^F-y h mWl/VlX DP 7 £ £JE«Jg 

2 jc^-r-s. 

[0 12 8] ?&«»)/W7 > DP 1 ' tt, ±i2bfc«^») 

7.T*t). «Sl*lfig3ig^P 2 1 ' £*«»*-JH«H 
SP22' i^fil&lRiegg^P 2 3 ' t^e,^j5g$n 
«. i©W»^MDl* 1 ' t^Stb/t;pxDP 1 i 
©S^«. aSl^J^DP l*itpra«fiCVMd^^2 
4 1 m«fi[ V MH ©^ ffl-cm&^^b $ H -5 © K*t 
ICJSilWWDPl 'df*ftttffiVG£>&if>M 

t, ffi©jat:agto0tta^©T, ©*»«»/ dp 
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[0129] i? uY-y hfgib/^XD P 6 it, 
W©JB2B»^;u^Kfflau. «{£*&VGfr*>«*« 
ffiVPH*Tifc*S[W3ft«ft:43BBT«ffi*±#S-&*M{3B 

«fivpHta<fi^«?iw«i«rrs*!B*-jn 4 s*p 

42t, i^ffiVPHA^^ffllAiftVPHiOt) 

ffi£T»S-tJ-**fctBR*P4 3&, !2IAffeVPL 
**<Slr»«fHWft» ; r*«:lll*-;H«S*P4 4i:, $ 10 
2 V PL* V G*TltttW«^»«»ft 

«&^)BB-Cmfi:5TI^$-&?)©JSS*P 4 5 

[0 13 0] I07-f hKlb/WXDP 6tCt3 

t^T» iIS#P 4 1 *B«HRK3KP 4 5 £T0>#KS 
*»**98©*»H*KfflS-r*. ^51S^P4 1 

***5fillOlB2»aiR3l6k:ffiab, tttHB*P4 3a** 
«WO|B2BtmS*»Cfflai/, MSfi*P 4 5***3691 

[0131] £©-?^ JtdHj; hllAJUDP 6 **ffi 20 

fflHh BP*. /X;mp 1 6©*jfetfifi«, -h.^:#< 

ifcK, Kf»*— ;H*E*P4 2 tBtttSS*P4 3 

7.#7.©'t , <i>gB#/&H' >i7?BtLTi»tffiSn^. c©^ 
-€-©«K«*&Sn*SI«S*P4 5KJ:oTffi**l 7 

[0 13 2] *UT, ftfflfllU 6 (ttffMMfP^R) tt. 

Tc5>^ic«uT«»m^56^iHiK4 8 mmmnrn 

±¥8.) SttWU Sll$lP4 5©liTOPwd/i 
2£^3ET-5o OiO. Tc5>f t«UTIWBR*P « 
4 5JCAiffi*Sl 7©ttttj*ft££;*.Tlr><&. ff-& 
T, T-f £ D K y b WShtVVT* D P 6 1 5 K;H« y hK 

■^jwdp 7 toratcie^sns/i^x^s^p 3 

3©»4l»||Pwh<i 3t>^M-T5. 
[0 13 3] **5>*©E*^y Hllld^ 

Ttt36^nPwd/i2*4. 3(isl;, MUMPw 
h«3Sll. 0 m s K-f-n-eftlS^U Tcmin© 
E*^ H 1 Co^TttS4^Pwd(t2^4. 1 m 
s t, f6£P#ISPwh a 3*11. 2ms H-^-n^-'n^ 
)£U Tcma x©f2@^;y K 1 £tn>T«f6£§traP so 



.70 

wd/i254. 7tisl;> %4«ir B 1Pwh/x3^10. 
[0 13 4] dtlfe, *~Xl3 7s<DMW)$:%}¥>&<nX- 

£©£:©. Tc 7>i7lrjl&DT$fjaS*P4 5 
OJIWRPwd w 2Sr^A^>Ci:tCJ;0. EE^l 7 

3&Jp«fc<aiA* /VW^SSP 

5 3ff)^4^Pwh(i3 fcffttflLTl^fflt', 
&tCf6±£n-5 5 F^Ky hEtt/WXDP Hz&Z.'f 

[0135] ifcK, 5 h* y hBHft/WXD P 7 (CO 
^Tmffl-?Z>o £©S K;Ph*-y hfft/ljWDPTtt, 

RtaVI^XP S 1 £. ^©ttffiAVl'XPS l©&Kf6£ 

snx-r >^Mttai«tc*3W-5^^x^7.©si!i*ffli$ij 
tssifi^7PS2t, ^newttm/NVuxp s 1 1 
•us/wx PS2i ©m jb i /t^xs^gstf 

P 4 9 t*iix.-5„ 

[0136] Ptm/^^x psnt *{s«a: v Gfrzm 

3 «^c«feV PM*T-f >i/?g$:P±ffiS-ti-/«£^gS©^) 

gB-esfi*±#$-ti-^iig®s*P4 6 1, mmwmP4 

6 HM^T5§*^nTm3«^«^VPM*R)f^»#rp1» 
»t4KB*-^H5*P4 7i. ^31MfiVPM 
frbm&m&V G *TJfc«Wfc*fc^ET«&£TRS 

■e-*i±ai»*P4 8t«»6«j«sn*. a*, f 3t* 

IfiVPMH ft*«&VPH«fcD*>{g<. ^2 
[0 13 7] Mfi/tMPS 2«, lfitttVG»6>f 
«^*^*fl:«3ET«ffl:*±#S-ti-*««lJ3S»*P 5 

o i, msvibssp 5 o ic«tiT564anT«t»m«fl: 

«*-^Hl*P 5 1 fc«V>TfB£SftT+IIMMaYM 

TI^$-&^$!l®itZ*Sg*P 5 2 t*6*rtsn*. 

[0 13 8] tLT, ^l/t;P7>«^S^P4 9«. tt 
(B/W7PS IK*tt*ttmE*P4 SOftM^MS/t 
JPXPS 2fc*Stt**M&B»g3RP 5 0©tt?R£©ffl& 

[0 13 9] i©5 bJlby HKi/tMDP 7Ki3l> 
Ttt, $3ig3&P4 6A>£fW«iR*8gJf&P5 2*T©# 

XPS ltf*5BH©l±tt/WXfc:ffiigU tHfi/t^P 

XSf«H*P4 9*»*56W©3Bl/t;PX»«R3lS (fi» 

[0 14 0] ^©5 K^Ky Mll/U^DP7itEi 
ii»)T2JC«^$tlS<!:, EiSi!l?2^EAil 7tt 
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^Tffitllf 2^*#< J RISU m#^l 7*«*/hS 
EE^l 7 co^3St»cfl8«, S*3g 
FgiStP 4 7 ©«i|&fflffl*fcMoT*8fSft4. 

oT, 5lfriiSn^^X7.*7 1 *VX;H8P 1 6CDPBP 
[0141] tttHIi P 4 8 Ktt^TJB 1 A^XftlRR io 

<Dnmtm&n&v gt- bztztb. mtimi 7<dirm& 

^^5>^T©JJg^S*P 5 0*5M$tlTIIMl 
7#WflaWRU J£2/^l 7ft<ZK y^Zmfc-tZ. S 
&{C. ^JH*:-^h*g*P 5 lT^tStt-SD^Oi&ji 
MI«iS«P 5 2#ft«SnT^=^*^©I» 

[0 14 2] *l/T. AffPflU 6 (ttJWMfl^lt) »i. 
Tc5>^fcjSi;TK»«#58*lHltt4 8 0BIMt*» 

fcftOTU Ii/i;i/XSls$P4 9roS» 

P B 1Pwhm2 5;^j!t5. T c 7 (CfSCT 

fMffi/tJUX P S 2 (Dm^^-i 5. >^SgATV»*. 

[0 1 4 3] ftlAtf, aW5>* ©Eft's y H 1 IC3lr» 
TBMHriPwhm2$4. O/tstStU 'Tern 

i n©iEiA>y K 1 l;o^Tlil4^Pwhm2* 
2. 8/zsfcf&5£U Tcmaxmf2iA-vHll:o^ 30 
TH14HfflPwhm2^5. 4/isCKtt«. en 
Ci!3, ±fEbfc©Jffi*-;H-*S*P 2 7©fg£B#t?S!P 
wh 2&£Z.tzt%tmmt±ftm$:£zl<. *-X*7><D 

[0 144] i^5T, ±K©#^K)ft^COMl~C 
OM3TI1 Tc7>^lCJ«i;TJi»«IIMH*Ott»H 

fetbrz&nz-D^TWiwtZo 
[0145] m2 o\zm*LtcmmmncoM4te. / 

11AMDP 8©&lc:§8££:}"U V'f^nHyhffl'f 

MP 1 6fr£id:tB£it-5S H;UH-y hBW/'WT.D P 1 

0 :nf.©IlyU^DP8, DP 9, DP 

1 QZf%MftmTmzm<oML?£±'rz>. 

[0 1 4 6] d©igEbffi*tCOM4Tte, -O^ffi^Ht so 



J* 

7, DP 9<0**ffi«16»^2C«*&-r*. 

F y h©x-*T£ofcJS£»c:S: FJUK-y bfglfc/'WT. 

dp 1 0(D*^ji«si!i^2ic^-r^). ssic, 7- 

MDP9t5 K;H<3/ HBi^MDP 1 0 ££JE« 

[0 14 7] W1A;WDP8IJ. ±Bl/&*JBi/t 
DPI 'tHiK, BJ^rtftSHftSfrfeit 

DP811 m&m&vGfrt>z\<Dm&n&&K)h'pLm 
i^as*p 6 1 «stg»i^38s^p 6 1 \zm^Tm%. 

SnTJB2*fi*fiVGHS3ri&«rW*»-r*«ii»* 
-;PHglP6 2t, ««»*-^FS*P 6 2fc«tr> 
T^±£tlTSg2«fi@{£VGH^6«<£m{£VG;£T 

mmp 6 3 i*6«)ssn«. 

[ 0 1 4 8 ] IT, d ©^[Jgib/^UX D P 8 wEEnm 
WF2lC«|&3ft*t, ffiffiMKl^ 2^EE^1 7«, 

siiii^jwdp 1 . dpi' a*#«gs nfc»££H« 

[0149] 7-f^Dh'7 h'Wrt^DP 9 tt, ±tB 

[0 15 0] :07-f i?P Ml^MDP 9tt, 
^{£«& V G ^ S V PHS TJttt WSl«&*aK 

-C«4fcS±#a**iHBSS*P 64t. ilI$P6 4 
^«E^T%^^4nT«^«&VPH^®<@^»#F B 1^i# 
-f 3liS3I*-JUh*g*P 6 5i. «^*{4VPH^e»^ 
(DmXMiiV PHi t> V>L<£U|S 2 ft*m&V PL* 
Tit$!lEW^^fi)ffiT'«ffi^TI^$-B-^l!ttB^P 6 6 
IB2»**fi:VPL*S<iS^IB*l*-r*«:Hi* 
-;UKM^P6 7<!:, Sg2ft*m&VPL^e.ft<g«<i 
VGST«ffi^Ti^$-a:^$iJ«^P 6 8 tfrZmj&H 

[0 15 1] d©^ K-y hlft/^MDP 9 

i>t, iastp 6 4«^$mg*p 6 8 ix-osM 
tf*mw<D&M&m\zmm-?z>. ^lt, wmmmpe 

P6 5tft*KH©tB2*-JI/K£*teffiMiU ttffig^ 
P6 6*«*3BW<OlB2ltaiR*lC«a-r*. *fc, cm 
5>co^51g*P6 4, ;PHS*P6 5&ZP±ttl 

giP6 6H -f >^jB€rPtai3-B-SBMTm*Sl 7 
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%W)%me>-mT'$>z>o eps. mm^mp 6 4RUattn 

[0 15 2] M7^nKy hWft^MDP 9 ?ME 

tt*©«k?f;:ttfFr*. BPS, »Sg*P6 4©{fc»l;: 
#^Tffi«iIl&^ 2 75S*£<JR8gU EE*£17j&»*/Jn 

-;phm^p6 5tak&mmP6 ettfrnixmrnzn 

T. ttfflB*P6 6®«*&K:flSoTBE*ai 7*«4>UK 

<«»-r*. a^x, (tm*-;n«s 

HP 6 7 ^MISXP 6 8 t WISSft, DfiSXP 6 20 

©;*-;*.7J7.©tg||j£«l&JT-5. 
[0 15 3] fLT, <MMg4 6 (ttKfHfP^g:) 14. 

swwu iMiP6 4ffl?g4^ifii 

(&*ttft£ii$SgSft£©M) Tc 
7>^fr*SUT^3iMSfP 6 4\Z£%mt!&l 7<D&& 

m&+tm&&* (m*&m®m) sjat^s. «*. 

«. T c m a x OiBS'Vy K 1 Co^Ttt, &<&&mP 
6 4©fg£R$P^Pwc m 1 £«*p7>£K:m:t*§6£B* 30 
PpIPwcm 1 <kDSft<lS:5£U )^5SS^P 6 4(D*{4 
iVc/il £tPP5>£fC£»?««ffi&Vc At UOt) 
*£<Kjrr*. — Tern i nOE^y K 1 
^T«. IP?gg^P 6 40MHKPwc it 1 * **P5 
>*l;:*H-*3fi±l$IBIPwc u 1 J:0t>Jg<t»£U K 
3Ig3f§P 6 4©ffiiVc u 1 5:S2P5>^tCt3lt-5* 

ft^ v c u i «t o "b/ha < »jrr*. 
[0154] cn«. -f>^«©jfi«&aiEft-r*fc«) 

CODV'f £D h*y MMbAWI^DP 91CHLT 
tt. H2 1l:*TJ;3K, *Hi:Pwc<tlStO«tt <o 

*bT, C<D#tt*-^fCt3tt*'f >£j&jig© 
hf-:7te, »£l$IWPwctf lSHffSUttHJWTcKK 

-sa-sfciKfcit&n*. :wt as^wpwcui 

Sic. t-fSSCo^T. ffilVc(iUlifci 
H**»fl»Tctffit»£aflW«a<&9. m 

G&mmm c *<ji< ^ «£•£«#£< so 



bps. ifiiiiTc^^i. -f yzmomnrnm 

[0 15 5]fiEoT. TcmaxfflteiAy K 1 Kt3<^ 
Ttt, »»g*P 6 4©564«rMPwc/i 1 
*fci3»*558£l$mPwc m 1 «fc?)t>fi<Rjrr5J:£ 
ICcfcD. EtXIb? 2^e<D^.*Sr*t>^«t<<>^ 
rt©EE*S»K:»ft-p#*». -frbT. IfiSVcjtil?: 

[0156] R^fc. T cm i nCSgAy K 1 
Ttt. »*B*P 6 4 05e*«fMPwcMlfeaiHH5> 

rt©ffi*SI4fc:£»-l?*-5. f bt, TcminODte® 

1 ct 0 *>3ilr»«rttfc©-e, mffiHV c At 1 £^*fS^ >t> 
ffl©i&ivc/t l iQfe^^LTfe-f >?ffiom 

m.*9im5>>{7<Dtm^v k i ta«-es<5. 

*BEVh*aje-r*KHTt>*S©T?, JlOttlVc 
At 1 *&<T-ZZ>Z.tlZ£r)mmm.EE.Vh$:TlfZ>~£: 
ST#-5o 

[0 15 7] ^WIPwc « 1 ilfiSVc/t 

1»4. 'Pti< th-JS&^TLT^tlli. -1>?ffi<Dvtm 

»tt©anE-fb*»Hn<5. 

[0 15 8] Sfc, $fjfl|lg&4 6 (&^S4^1#g) JCcfc 
0. i±ttl£* P 6 6©36£l9IB|Pwdtf l*tti8Vd 
At 1 £Tc 7>^t)6CTtATti±K EPS, qttittS 
*P6 6ICj;2>ffi7jSl 7©iRiB|jfg J ?»JRi^S^^^ 
ATfciH. C©«^(C14. -f >^*Rtai«ftC*»t-&EE 
73^1 7©DDffi*fr*3EA*Jit3J«T#*©-p, 'f yy 

[0 15 9] ©JPSI54 6 (5St^ffl»#S) fc«t 

Ji&bT^K.^,i:'5»cLTS<tl/io EPS, d©»38jj?— ^ 
HS*P6 5tt. 4tI«fc5EE*^l 7©^ 

M^ffl^CtT, ttmg^P6 6©^gg^^ 

-f s >^*«j&r*ft»s*T**. d©fc*. lis* 

-;PFR#P6 5©5B£«$WS£*.S££lc«fc?), BE^J 
^1 7SriR^$U-^3''f 5>^^JliE{k1-5)C:tdiT-# 
^©iSSH, ffiTJ^l 7rt©JE^^W^^)^j;<ffiffl 
TS^t^T^, -f >*W©qtlM*8MU:<fTto-B-a£ 

[0160] *c*, $!lSg* P 6 8 tt. ±15© V-f ^ D 
K7 HB^MDP 6lci5tt£$fJgg*P4 5 tHC 
f^ffl$r#-r-5. d©fcfe, Tc ?>£CJSUTMKKS 
P6 8©^4B$r B lPwdAt2S:^A-5C:<i:JCJ;D. -f > 
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[0161] ±te© = K;i/K^ ms/imdp i o 

<I©5 h*;UK>y hfBlfrAJI'XDP 1 OKI, ft{£« 
P7 0£, tW«fl[VMA»5I*tttVPHST'f>^ 

is^p 7 1 1, **«ffivpH«i»eP»imtt]9T«» 

VG*T?ft*K:««t*T»*-&«l±aiS*P 7 3 t, « 

<gm&v g *mi&*mm#r&m 1 fe* p 

74t. «<£Sfi:VG*»e)fpPflSfi:VMST«{tSr±# 
$-fr5$«gs}tP 75t, 4 , M*«tVM*BfJ&WrW«t«f 
TSS8 2 FS*P 7 6t, tfltfiVM*^ 

«ffi«&VG£T*ttft£TI$£-y-5tt!)§gfJtP 7 7 i*» 

[0 16 2] cos k y hiiA;WD p l o t:* 
p 7 1 #*»!»©» 1 bbs«£*b£ l, B^a*-^ f 

B*P7 2*t*58iHOi8l*-;PKK*K«aU, ttffi 
»*P 7 3 35»*5SW©JI5ia:iail3(fJC*af<5. IP*, 
JIftSCDiIMP 7 1, «HB*— JWFBJKP 7 2~BlXS 
RtHigiftP 7 3 *» -f >**£*tHi£lS:*B«raE*£ 

fftt^KlgSSt © -IT* -5 . 

[0 16 3] £©3 F^Fy htft^WDPl OjWEE 
ti*F2l:«»Sn«t. BEWBft^^EEaSl 7 
tt*©*5fcibff-r*. BP*, f§III$P6 9©ft 30 

r*. ^LT, ff*-JH«I*P7 0OR»l:±0, 

i 7*iawi*6i**«STisf *. £©i*?gi~ 

#oTEE7J^l 7ft0t|ftE3nS. ;i©EE73^1 7©0 
SStt»tt»a*-;UHS*P 7 2 0>ft*MNIcS'3Tlft 
8£n3. ttfflgStP 7 3#ftlSSnTEII 

IH 6 2 < ttSU BE*^ 1 7 tt»/h*«*T«i« 40 
fcJRSrr*. Il©*IBfc#H, EETJ^l 7rt©-f>£j&t 

fit, «S*-;PHS*P 7 430««ieSn-B©Tffi* 
*1 7©«tt«18)0tJt«f*n. ^^7.^7.©SI&*tT% 

si 7*t»«ateT*MMM-*. cnicto, 

^*x©S»*fi«rn"C#Pft|-r*i:t*«T*, ^©-f> 
0*©ttffle5fc«a-&S££j&*T*S. $f»tC, £2M 
«*-;!/ HS*P 7 6T£*Snfc*<S>yT«MJg 
^P7 7*i#t$&$n-S>. so 
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[0 16 4] ^LT. Mfftt4 6 (tt&ffllf^fi) ti. 
£¥R) SrfflWU gSI^P 7 lR^HtaiS^P 7 3 

©»±w?m^«(tis*aEAs. -3*0, tc^>£K£ 

ETB3BR*P 7 l fc«fc3EE*»£ 1 7 ©»99tt^>VS 
fttf. tttBSStP 7 3K«fc£j£;^l 7©iRJ§ 

[0165] . S^SBS^ P71l;iL, Tcma 

x©fB®^\^ F 1 KtHvrtt, f§£PS[igPwcml 
*5>d/lC*tt*554«fMPwcml «tO'bS<ia:3t 
U IftiVcml SWJ^JC^tStttSVcm 
1 «£•)*>:*:# <M:jrf*. — TcmlnOBi^y 
K 1 CloUTte, »4«fWPwcmUW5>iH:fi 
***5e£P*MPwcml J:Dt>fi<RjfcU tfiiVc 
m 1 $r^?P5 ICiHt-SmiiS V cmUO t>/J\S < 

stj?r<&. 

[0 16 6] ttHJKSRP 7 3tcMLTfc, Tern 

a x©feeAv F 1 tdO^Tte. fg£PfP B lPwdml £ 

«fp ^ > /z jcis p w d m i <t o h& < mm 

U ifiiVdm 1 £*q^>?£:m*<Mt&£tVdm 
1 «fcDfe^#<|g^-r-5„ — Tcmi nOEiA7 
H 1 C^^TIl MWIPwdml &mm7>ZHZi3 
^±WPwdmlit)fcg<iSl,« ffiiVd 
ml &£Sp7>£fc:fcttamtfc^Vdml«fc9*/h£< 

[0 16 7] ^n»Cj;0> SflWTcjiStf^^^ 
T^Tfc'f >**©ttffl£«£*A*E£>&«T*.5. ft 
*3, iLWif-a-lC&^T*, MiPplPwcml^Pwd 
mlttfiiVcinl^VdinKi 4>&<i:* — 
^T^SutT-f >?ffi©ttffi#tt©jgIEW0n 

[0 16 8] $OT8B4 6 »Cj= 

0, »»*-;wFfi*P7 2©3S£*SW*Tc7>27fc 

HS«P7 2li, ±BUfc*«*-^F»*P6 5fcBI 
«*&{£ffi£&U U3Ig*P7 lfc«fcai£2i£l 7©1? 

©^*NFFBl$:^x.^c:tlcJ:t9, ffi^J^ 1 7 ^iR*SSii- 

«^-f s>y*»iEft:-r*ct*«Tr**. ^©i^*, be 

^3^1 7 n©£ftXM&a¥J:<ttJBr& 
[0 16 9] C©5 Hjl/K^ hffiftAMDPl 

ot*t»x, ^i$ijs*-;uh'g^p 7 4«, mmmm 

P7 5©«»BBS6^-f BP*, ±|2U 

KJUKy HB»/1JU^DP7»c*tt*JBl^;PX» 
gglP 4 9 i^O(fffl^#t-5. uOfc*, TC7 

Pwhm2 $r^AT-?»-SCtlCj:«9, -i > P ffi0ttii'&\Z 
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[0170] k\z, &&£mmm<DMfflm : ?$:7£tbfzm 

[0 1 7 1 ] 02 2lC#]*L£iK»){i^COM5«, ;* 

-xxzzmmmm-zffiinwi/vi'XDP 1 1 t, z.<d 
ffiisi/tj^DP i iomz%§i2n. y—^jv^y b 
®-r X)ifflu i 6^ettms-&-5y— 

? m/t^DP 1 2 tss*, £n6©«iB»/w 

XDPl lRZSy--7)Uby 1 2 £EP 

COM 5 Tli, «»A°JP7.DP 1 1 iy-VJPH-v h io 

h*y bmWlA)l7,DP 1 2©#.£S#?LTEE^SfH i 2 

co i 7 2] ^tg»i/t;i/^DP i m, Qi^ftmrnW]* 
>^ fttm s ^sa© j£«iw^&«ffi£}§eT 

*<££±#£i±£M«»li53gMSitP 8 l i, Wmm%. 20 

mmP8 n,zm^x9t^nxm2^mm.^LVMH^m 

-^HSIP8 2JCi^^T^4$nT^2tpPfl*&VM 

h a>£ * mm& v m $ Tj±«w^*^«fi:£jiBT«& 

^T^$-&^««»jiR«SM^P 8 3 <h/^«J&£n3. 

[0 17 3] -eiT, ilW^ttllli/'Ul^DP 1 1?W£^ 
Stb-? 2 n^<t, umiiKrf 2-^EE^l 7 

ai»Aji/XDPi, dp 8mmf&-znrz%-erh 

£tl£„ 1 30 

[0 17 4] y-^h''vMftn;l/XDP12IJ, * 

^gScD-^@HT«&*±#$#^|^!5gmP 8 4 
SSffigsSiP 8 4«^Tl4^nTl*ffiVP5: 

mfemfflm&?z>&m*-)i'i i &mp 8 5 <t, itss*- 

;UKB*P8 5(;l^TS4$nTl^ttVP*?,l 
<£«{£VG£Tii$tC*{a£TI$£ti-3id:ffigiff P 8 6 

?ttb^^P8 6\zm^T%£.2nTm&n&vG$: 
ffi7£mmmft-rz>$m*-)i ks^p 87t, sms*- « 

JUKS^P8 7(r^^T^*$nx«{g;«&VG^e,«P 
P B ^ttfiVMiTttfe^±#^1±^®liS*P 8 8 

[0 17 5] I«/-7JH^7 hll/^^DP 1 2»C 
l^IgsStP 8 4^-=>f&ltgg3iiP 8 8*7?^*^ 
W<0«^^tffi^-r^. -?"LT, H^gsSiP 8 4**# 
»W©J6l»aB*fcffi3U »«*-;H«R*P 8 5 

^*^w©Bi*-^Hsm»cffl^u, »tms^P8 6 

9£* P84, Kgi!§ P 8 5 R ttffig* P so 
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8 6t>> -f>^ig^qti±J$-a-«.BMTlI*^l 7rt©JE 

l©-lT$?i, 

[0 17 6] Z\<DJ--?)lVv Hl^MDP 1 2tJ* 
E«ffi^2tctt*S$nsi, BEtSEM? 2 ^ffi^j^ 1 
7«, ±ie©y-v;i/K>7 hbamdp 2a»0ttSS 

[0 17 7]IP^. P 8 4 «&*StC#o Tfftt 

*. ttffiglStP 8 6fc:«l»TlW«*-;|/KB*P 8 7# 

HIP 8 8tf««l&S*U EEfcSSl 7*«aqs*asT» 

JE^J^l 7 ^B^SUT'f >£EE:*7 SHEETS. 
[0 17 8] *UT, fflffOU 6 («J^$iJffll^g) «, 
Tc5>£KJ&UTBlMS*Mg£|IFK4 8 0Bttm#% 
$ffl*PU glg*P8 4SlX«:tbS*P8 6 
«^^B#P B 1^^P#r B 1Pwcml Pwdml ' 4>«& 
iVcml ", Vdml Tc5> 
^fc*i;TW3RR*P 8 4lCj;Sffi*Sl 7 O^lgjig 
fttf. ttltil^P 8 6lCJ:.&jE*i£l 7 

© iRssas * umm^ t» £ x x t v> * „ 

[0 17 9] ffi^g^P 8 41CMU, Tcma 

xCfB&'v; K 1 tC^^Ttt. ^^PeTPwcml '£ 
«*7>^{Z*3tt^«^B#P B lPwcml ' «t 0 feS< ^ 
£U MiVcml ' ^«*7>^(C*3^-5*aiiV 
cml ' <fct) fc^c^<^T^>o — Tcmin<Dfe 
K 1 tCO^T«> liWIPwcml " <&gip^ 
>^{ri3^^^4P#raPwcmi ' J:Dfe@<IS;Sb, 
IfiiVcml ' <£S*7>^(C*3tt-g>«&MVcml 

[0 18 0] ifc, attB^P 8 eKMLTfc. Tern 
a xWfSS^u/ h* 1 Cd^TIi, ^^BfP^Pwdml ' 
SrS*^>^{r*itt^)^^»#P B 1Pwdml '«fcDfcfi< 

«{4nvdmi ' *mm7>?{z&»zm&:m 

Vdml '<tOt>^:#<IS^-rS. Tcmi n© 

tZm^y H 1 tCOl-iT«. StNfPIPwdml ' £;g|ifS 
5>^»C*5^-5^4B#P^Pwdml '<tDfe^<ig^ 
L. tfiiVdml ' 5Sip^>^lC*5lt.5«a^Vd 
ml ' J;f9fe/h$<IS^-rs. 

[0181] mmmmmmr came,-D^ 

Z\<Dm-£lZ&^Th. M^IPwcml '^Pw 
dml ' tttiVcml >Vdml ' tt, ^^<<h 
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■5. 

[0 18 2] ±KL-fc5 K^Fy hBtt/WXD 

PlOilW)^^, $Wg|$4 6 (igWJfP^S:) tCfcO. 

h* P 8 5 ©%£R# H £ T c ? > ? \Zfo C 

ffiWnt&Z&tm J: < ft Z. 

[0183] ifcfc, ffi^fg^^Tt LTfgf&ijtT 79* 
ffl^fcSBS'N-y K 7 0 **rr*e«Mfc«K, *%93&i 10 

[0 184] *-$\ TC7>^K*UT1S»«UBI5*© 

ftIli^COM6IJ, ttffiSIP 9 1 *fi-r*RttH 
AMPS 3 £IMS£XP 9 2**-r-S$fJS/i;i/XPS 
4 t*f,ft5IH/t;i/XDP 1 3 5fbTl^. ;m*> 
©ttttj/I^X P S 3 t$)J«/i;PX PS4H psn^m^ 

tf©/wx-c&?K ttaiA-jpx p s 3 (Drnmniz (*ns 

®ft*>6ft*tt&£T'©*ftM) 0##tMSE/W3, P S 
4©fgi&«EE<£DfciiKl£/£;*:nTt^. fbt, Z.<D 20 
KBi/WXDP 1 3TI1 ttffi^MPS 3 t&Jfi/ljU 
XPS4tcoratC^^$n?)A^X^g^P 5 3 

»*o«i^jw»«ffi*i:fiS. ) i:^^T> -t©3B 
£I3M P w h m 0 0l$MNINI& T c 7 > f KJ6 Ctfx. 

WAS C£#T!**. 
[0 18 5] ^{C, Tc 5>*KJ&i;T»fl3E»S*© 
«IPHf«Jl*fc«ftO«l:^HT»WtS. 02 4tC 
Stil«^COM7B, qtmg^P 1 0 1 £WT5& 
»««)Itn;WDP14StUt>4. fl/T, CO 30 
I1/WXDP14TI1 Tc ?>?{ZfoCT. ttffig 
* P 1 0 1 ©fg£Bf P w h 1 TOMttEQ^tt < 1 *> 

[0 18 6] J^±IKKbfcJ:3tC, ±i3©#*S6JgtgT 
tt, E^yFl, 7 0 {C*fLTffi^*rt«-r >^©@ 

tt^StlfcTc ^>^tCjSi;T, igffrfi^COMS: 
5©T% Tc 7>^lCj6UTig»m^©&^ffim^£R 

[0 18 7] Tc^^cLT. B#HEW3»T 

c^lSfl-fflaOTS^)gip7>^<h, itllliTc 
AWHiiOM^Tcm i n7>?c. H^fSli^WT 
c^|gftffl[«J:f3g^Tcma x 5 <h£lS5gU iffiSr so 
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^Ote^'S^ h* 1 S^f, 3 0fflTc 7>£l;i#SU 
T c 7>^*fcraU*iE*asbTe»fi^*M;3£l/TV» 

-r-5&©T&&©T% »^-r-5*^(r$a*7jm^b> m 
n<DmiEfc'b®%\zMm-?2z>. 
[0188] tc5T> ±^Ltzmmmm\z 

[0 18 9] ±E*J6»*Ttt, f*43tt&T 

c 5>^£5>? I DG1t9lt?3 3fCE1tUfcWKO^ 

[0 19 0] HJ-6. ft^nfcTc 7>££7>£*fB 
*-*-F^^/1*;Mg©^>:?tit$8A*eB 

E^njtT c 7>t>*, 7>**1— t»5-f >-t>u-#© 

^>i7 I DilgI6 1 (*58W©3tt*WttlR*aKffi 

F 1 K3IL;fcffift&Jg£^rr-5l&fc43^T, Tc5> 

-5. 
[0191] 

n^5o -€-LT, ES'V;/ F©&JBB#K*5^Tte. IB@a. 

s» H#ic#^nfcT c7>^i^Ti«fi*«)it» 
tat-*. ios^cfeuT, test's? F*s©#ffl& 

[0 19 2] *fc, SS3tXS*-f >^»ffl^gpg<hmi 

fli^k:*it*iafi***»6ttmR**-c©RfMinii!i** 

tt» BXMtfr 6 tttilK* *TOI»IBiniilC* CTtft 

©t. *ijfe3&»««r*oajg©i»<b^©»*t>*ST 
[0193] <i>9mmm&mz&^T. mmw 
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a*tttHiaDfl!)»£K:«4M' yzmtmzn&m i mm 
mm. m i aw^m,*: o *>i$Minns&&< »^ 2 
mum. ^igip^ra<tot>Btrarais^fi<^ 

Eft's? H**««-«ao©H#*»««i*wrao^. 

«tf««fc0t>fit»B#JS»HJ«ft#-r <&©*>*. <to^ 

[0194] »tigft^>*jas«5£aK£f6 

< Eft's* ttSKjfrrs. 

[0195] -r >^jga»j«©i®tc*5^T, as 
5*©«M*»6i±ais**T©«fiwiBii«*, rnmmrnm 

«wihu is 1 «wra«t 0 t>^mmj«sjs<K«bfc 

£2tft©ES's>.y Ka«R»tt»D©HaiS»H*lS#-r 30 

[0 19 6] BS£*©ttl£&ffl&EEft3rt(C& 

^t*iT€?. »£©*2lttft»«>.&J: 
[0 19 7] ifefc, 5>^»ttieTft#Snfc5>^ 

SCSI's y.Kk:aaELfc*^t:a, *B$nfc7>£fc 

»t?t»TK»ffl#©j«iEft;*»Hn, Eft's y K*©HSt « 

[0198] 7>2ftttxm-?tfi3-2ntz7>t7 
t*"i-5>^«»JiiMi3&««««KB«*nfc9>^«»j 

UHBE1lH*Fft«*.TB»'Sy H**WfcUfc«£Ktt. . 

Kit $ nfc 7 > * SBtif « t *-2nTK»«*©aiE<t 

*«Hn. Eft's y K«OHRtf6^fr*«at:»iE-r« 
ittfTS*. 3 SIC, ISB'J1f#ffi«5g^ftEft^gt 

[0 19 9] Eft's y Flctt. ffifc^©^ >i7 so 



p@^ftjg©*:©T, tc 7>t?\zfoCTmwimn<D®. 

lr*0>T&¥*<Afr>U «i§illiT©e&Mft«IET£3 
[0 2 0 0] £fc> -f >i7?»qtai^tc43tt^^^7>*X 

©fittfflwc«»ft;R£TSJ&»iHs*©ttWH^ftT 

[0 2 0 1 ] -f>^«oqtHJWttK«»SS«f 

[0jS©fffl#^SiW] 

[0 1 ] ffi««» J pft«A&E»'Sy HCDWiBHTft 

[02] 0 1 ©Eft's y Kfci3ttSiSJKa-«/ h©gB# 
fti£*LT*Lfc0T*£.£> <> 

[03] ajtigTttja-rssitftKw-rsBT?**. 
[04] mmn)V7.?ttkm&fri>*it£.znz>mmjvi7s 

[0 5] BilBaSftiJW&L&IRWffi**!*?©^ >^©JE 

[0 6] $ 1 KliC^WriPwh 1 >i7 

[07] MiKMPwh l«£©-f >J?itTc 7>7 
I D£©HftftK9JT*HTa-5. 
[0 8] Tc7>£ I Di@Wig»^ffiTc<!:©M^ft 

[09] »*6*?-«**.fcEft'S3/ H.©*fifcft»wr* 

[010] KmrnTzmz-tzmm^y pomfczmw-r 

[011] &M*?*fl*.fcBft's? KOHMteKOT 

[012] 3BiR3*f ftfllAfcEaKy H©»f^ft«iJ|-r 
5@TibD> (a) ttjg*«I8ft. (b) tt&JRftffift 

[013] SSI^^ftfllAfcEft'Sty KJfl©fMHBlMI 
*ftR«H-r*HT*«. 

[014] 5>**E««ft«W-fcB»'sy KtRiHT 
•50T&-5. 

[015] 5>*iWJ«*e**ftKttfceft'\y Hft 
[016] Eftft«©«i«ft«WTS7*ny^HT» 
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[@i8] mmmn com 2 &mw-rzm-?&z>. 

[01 9] K»fll^COM3*«9i-r*HT**. 

[02 0] mmmncoM4&mwfz>®-c$>2>. 

[02 1] V-fi7D h*-y h^KM^fCiJtt^O^) 

«jig!i#tt$iji^-r50T-*^. 

[02 2] IlI^COM5 51it50T$5. 
[02 3] K»)ffi^COM6^UiBJ-r^0TS^„ 

[024] ii«^com7 &mw-?z>mT$>z. 

1 -r >^-^x<> h weft's * k 

2 ESSIjT 
3 
4 
5 
6 
7 
8 

1 0 

1 1 

1 2 
1 3 
1 4 
1 5 
1 6 
1 7 
1 8 

1 9 

2 0 

2 1 yXJUlP 

22 x^yuxmrn 

2 3 
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3 1 
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4 6 
4 7 
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5 3 
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